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RDV32 



RDV4.2 


4 DIGITS 
.1% ACCURACY 
.1% RESOLUTION 

ImV MAX. SENSITIVITY 

• 

The RDV 32 is a four digit instrument with facilities 
entirely adequate for a wide range of industrial uses and 
offered at a most competitive price. Simplicity and speed 
of operation are combined with maximum legibility of the 
long-life indicators, and print out signals can be provided. 

Light, compact and rugged, the RDV 32 employs sona state 
components on easily accessible printed circuit boards for 
[ reliability. 


Number ot digits 

4 

Range (full scale) 

1.099V to 999.0V 

Maximum resolution 

(in 4 ranges) 

ImV 

Accuracy 

0.1% ± 1 digit 

Impedance IV range 

(0.5% on 1000V range) 

100 Hn 

10V range 

1 Mo 

100V range 

10 Mo 

1000V range 

100 Mo 

Sampling rate 

30 per second 

Working temperature 

14°F to 113°F 

range 
Mains supply 

100V to 125V and 200V to 250V, 

Size 

45 to 60 cps, 25VA 

12Aw. x I2|d. x 3 A h.in. 

Weight 

141 lb. 

Price 

£304 


The RDV 32 can be supplied with a standard 19 x 3i in. 
front panel (type 19RDV32) at an extra cost of £8. Decimal 
or binary coded decimal readouts can also be provided at 
an extra cost of £8. Unless these options are specifically 
ordered, instruments are delivered in standard form. 



4 DIGITS 
.1% ACCURACY 
.01% RESOLUTION 
100V MAX. SENSITIVITY 


The RDV 42 is a four digit instrument offering measurement 
of d.c. voltages over a wide dynamic range. Readings are 
displayed on clear, long-life indicator tubes while print 
out signals can also be provided. Features are extreme 
simplicity of operation, light weight, compact size and the 
reliability synonymous with the name Roband. 

Printed circuit boards open book-form for ease of inspec¬ 
tion and employ all solid state components. The instrument 
is extremely rugged and ideally suited to wide application 
in industry. 


Number of digits 

4 

Range (full scale) 

0.9999V to 999.9V 

Maximum resolution 

(in 4 ranges) 

100mV 

Accuracy 

0.1% ± 1 digit 

impedance IV range 

(0.5% on 1000V range) 

100 K« 

10V range 

1 Ma 

100V range 

10 Mn 

1000V range 

100 M^ 

Sampling rate 

30 per second 

Working temperature 

14°F to 113°F 

range 
Mains supply 

100V to 125V and 200V to 250V, 

Size 

45 to 60 cps, 25VA 

12Aw. x I21d. x 51 h.in. 

Weight 

10 1b. 

Price 

£508 


The RDV 42 can be supplied with a standard 19 x 5i front 
panel (type 19RDV42) at an extra cost of £9. Decimal or 
binary coded decimal readouts can also be provided at an 
extra cost of £8. Unless these options are specifically 
ordered, instruments are delivered in standard form. 


All prices are trade F.O.B. Sydney exc. duty and sales tax. 

ACCESSORIES 

RDC1 Converter for operation from 12 or 24V d.c. £66 
RDD3 External display module £66 


For further information please write or telephone to: 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Engineering Products Division, 

P.O. Box No. 2516, Sydney, N.S.W. Telephone: 2 0233. 



Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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We can do without pirates! 

T^VERY now and again, some experimenter is prosecuted for having 

operated an unlicensed radio transmitter — the result of misguided 
zeal. The case prompts a small par. in the local paper, the offender is 
fined and learns the hard way not to do it again. This journal is certainly 
not opposed to such action, for it is part of the task of maintaining law and 
order in the radio frequency spectrum. In society as we know it, if 
law is not enforced, order rapidly disappears. 

But those who are so punished must look with bewilderment on the 
situation in Europe, where “pirate” radio and television stations, operating 
from ships in international waters, openly defy the authorities in adjacent 
countries. In fact, there is a tendency, in some quarters, to regard them, 
not as pirates, but as crusaders of a kind. 

It must be bewildering, also, to see the liberties which are taken with 
radio frequency channels in the United States. For example, “bugging” 
appears to be the order of the day, with operators taking pride in the num¬ 
ber of microphones they can secrete and the distance over which the signals 
can be monitored. To counter these devices, citizens are now being offered 
anti-bugging gadgets which presumably function by lousing up the entire 
spectrum in the vicinity, between about 10 and 250MC. 

Nor is it safe, any more, to steal somebody’s brief case or luggage. A 
recent do-it-yourself article explains how to fit luggage with a miniature 
pulsed transmitter, radiating a permanent signal which can be traced with a 
portable receiver. 

In defence of such gadgets, it may be claimed that their radiated 
power is low and that they bend the law, rather than break it. But they all 
contribute to the noise ambient of the radio frequency spectrum and they 
can cause positive interference with essential services. 

In a recent blitz in the Los Angeles area, occasioned by severe inter¬ 
ference with essential services above 200MC, 58 garage door-opening de¬ 
vices were condemned by the FCC, with trouble traceable not only to trans¬ 
mitters but to super-regenerative receivers which were operating 24 hours 
a day. 

Remarks in this journal are not likely to have any influence on the 
position in Europe and America, but they may contribute to our conscience 
in the matter, in this country. Electrical interference is problem enough, 
without cluttering the bands further with illegal and unnecessary radio 
emissions. 
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COVER PICTURE 

Pictured on the cover is a group 
of linear analog micro-circuits, 
tvhich are used in Litton inertial 
navigational systems. The cir¬ 
cuits are made up from a com¬ 
bination of various techniques , 
involving thin-film resistor and 
capacitor materials , integrated 
flat-pack circuitry and selected 
discrete components. An article 
on the subject of inertial guid¬ 
ance appears on page 4 of this 
issue. 
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INSTROL SLIMLINE 

ENCLOSURES 1 

Designed on the D.P. principle for 
most makes of local and imported ’ 

Bin. lOin and 12in speakers. 

Parts £5 0 0 $12.00 

Polished £10 15 0 $21.50 

Parts £6 18 0 $13.80 

Polished £12 0 0 $24.00 

9ll!UIIIIIIIII!ll!l:llllll!!!!!!!!!l!!lllll!!!!lll!ll!lll!llli!l!llllllll!!lll!!l!l!llll!lll!llllll!lll!!!!!!llllll!lllllllllllllll||!ll!llll||||!llllllllHSII!l!;i 

INSTROL-PLAYMASTER HIGH QUALITY HI-FI 

We cater for the complete range of Plavmaster amplifiers, 
tuners, control units, etc., originally designed by "Electronics 
Aust." Available either as kits to build yourself, or built 
and tested. 


nilllltlllllllllllilllllllllllllllillllllllillllllililililllllllllliiillllllllllllllllllllllllllilllH 

INSTROL No. 475 
CABINET 

The latest in the Instrol range. 

Similar to the 450. but with sec¬ 
tion for tape deck or recorder. 

Write for illustrated catalogue, de¬ 
tailing the complete ranee of 
Instrol craftsman-made audio 
furniture. 



Price 

Kit 

of 

Parts 

Maple 


£18 

16 

0 

$37.60 

Teak 


£22 

18 

0 

$45.80 


Built 

and 

Polished 


Maple 


£26 

18 

0 

$53.80 

Teak 


£31 

10 

0 

$63.00 




INSTROL-PLAYMASTER UNIT No. 4 STEREO AMP. 

£36 10 -0 $73.00 

£46 18 0 $93.80 


Kit of 
Parts 


Built and 
Tested 


No. 106 Amplifier-tuner 

Kit of Parts. £48 5 0 

Built and Tested. £58 13 0 


$96.50 

$117.30 


THE NEW PROGRAM SOURCE 
TUNER 

(with tuning indicator) 

Kit of 

Parts £19 10 0 $39.00 

Built and 

Tested £26 10 0 SSJ.QO 


The amazing INSTROL 
PLAYMASTER BOOK¬ 
SHELF SYSTEM 

Sound reproduction is unbelievable 
for so little cost. Write or call 
for descriptive price list of all 
Instrol cabinets and kits. 

Kit of Parts £14 0 0 $28.00 

Built and 

Tested £17 18 0 $35.80 

Cabinet only 

Kit £S 0 0 $12.00 

Built and 

Polished £10 0 0 $20.00 

(Postage extra). 


INSTROL No. 450 
CABINET 

A high class, moderately priced 
cabinet which is designed to suit 
all types of imported and locally 
made amplifiers and players. 
Available in high quality Teak or 
Qid. Maple, etc., veneers. 


Price Kit of Parts 


Maple 

£13 

16 

0 

$27.60 

Teak 

£15 

18 

0 

$31.80 


Built and 

Polished 


Maple 

£19 

16 

0 

$39.6C 

Teak 

£22 

16 

0 

$45.60 


BROADWAY ELECTRONIC 

H^Audi/y Sales S Service Centn 
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. . . come, see and hear exciting new 

hi-fi at Broadway Electronics 

32 Glebe Pt. Road 


Yes, our 
Glebe store 
is now open 
on Saturday 
mornings . 


STEREOGRAM CABINET 


A most attractive and econo- 
mica! cabinet suitable for all •== 
types of panel and shelf EE 
mounting amplifiers. 


Phone 68-1171 


Price: 

Kit of Parts £16 0 0 ($32) 

Built and polished 

£25 10 0 ($51) 


A catalogue detailing the 
complete range of Instrol high 
quality hi-fii furniture (built 
or In kit form) is available 
free. 




Yes, we will gladly quote for imported amplifiers and 
recorders if you specify the make and model. Most well- 
known makes, including Sansui, Trio, Pioneer, Sony, Peak 
etc., are available to us. 


To Broadway Electronics Pty. Ltd., 32 Glebe Road, GLEBE. 


Dear Sirs, 

Please send me your catalogue on 

□ INSTROL CABINETS & KITS 

□ INSTROL PLAYMASTER HI-FI 
(Mark X in square against catalogue required) 


ARRIVING 


SOON! 


Stocks of what is probably the best known audio equip¬ 
ment in the U.S.A. 


FISHER 


AMPLIFIERS 


Name 


Address 


Keep in touch with us for specifications, prices, etc. of 
this truly superlative equipment. 


INSTROL Ho. 700 


A fine. scientifically 
designed cabinet with 
D.P. style enclosures 
at each end. Price: 

Kit of Parts 

£21/18/ ($43.80) 
Built and Polished 

£36/10/ ($73) 
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At the large Wood¬ 
land Hills Plant 
(California) of Lit- 
ton f s Guidance and 
Control Systems 
Division , workers 
use “palette ” type 
boards for the as¬ 
sembly of harness 
wiring used in the 
production of com¬ 
puters for the in¬ 
ertial navigation 
systems. 


INERTIAL GUIDANCE 



The Royal Australian Air Force is now equipping with the 
P-3 Orion "submarine killer" and the General Dynamics 
F-l 1 1A fighter-bomber, both of which use an inertial navi¬ 
gation system. Qantas is also planning to evaluate the sys¬ 
tem for airline operation. This article, based on information 
from Litton Industries, explains the principles of inertial 

navigation. 

By Bill Baverstock 


"'HE fundamental principles of iner¬ 
tial navigation have been known 
since the time of Newton, but it is only 
in recent years that the design and de¬ 
velopment of extremely accurate sens¬ 
ing devices and data processing systems 
have enabled the principles to be put 
into practice. 

The various systems of navigation fall 
into two general classifications: 

(a) “Externally referenced” in which 
the science is practised by reference to 
data outside the vehicle being navigated 
and 

(b) “Self-contained,” which requires 
no external reference beyond the criteria 
which define the position of the point 
of departure. 

Inertial navigation belongs to this 
latter group, being based on acceleration 
measurements made within the aircraft, 
missile, submarine or other vehicle in 
which it is installed. Sensitive accelero¬ 
meters, held in proper orientation by 
precision gyroscopes and supplementary 
equipment, measure the “acceleration” 
components which indicate progressive 
changes in the vehicle’s velocity state and 
direction. This information is processed 
continuously by electronic circuits which 
provide a read-out of speed at any in¬ 
stant, distance and direction travelled 
and, from this, positional information 
relative to the earth’s surface. 

Since the errors of self-contained sys¬ 
tems tend to increase with time and dis¬ 
tance flown, extreme precision is vital 
in every aspect of the data sensing and 
processing. » 

Despite the problems, however, de¬ 


velopments in guided missiles and the 
increasing speed of manned aircraft 
have made imperative the perfection of 
some kind of self-contained navigation 
system which is, by its very nature, im¬ 
mune to enemy or other outside inter¬ 
ference, independent of ground stations 
and unaffected by vagaries of the 
weather. 

In fact, certain aircraft can no longer 
operate at peak efficiency without a 
self-contained automatic guidance de¬ 
vice, the use of which now is becoming 
standard. 

Although inertial navigation involves 
the use of complex electronic circuits, 
its basic principles are inherently simple 
and give it many advantages over earlier 
navigation systems. One of its out¬ 
standing advantages is the ability to 
“know” ground speed in the presence of 
wind and without reference to the ground 
at the moment of interrogation. 

Navigation systems based on air speed 
measurements must account continually 
for winds aloft in order to determine the 
true flight path of an aircraft. This in¬ 
formation has to be inserted manually, 
often before the flight begins. In con¬ 
trast the inertial navigator, needing no 
outside information to determine its in¬ 
stantaneous position, accepts the effect 
of wind on an aircraft as just another 
acceleration force to be measured. 

Inertial navigation does not involve 
radiated signals and is not susceptible 
to jamming by outside sources or other 
interference. Above all, it is not de¬ 
pendent on ground transmitters of any 
kind. These advantages have spurred 
development of inertial guidance over 


recent years and it has now reached a 
level where in size, weight and perform¬ 
ance it is claimed to be more than the 
equal of any other automatic navigation 
method. 

The basic measuring instrument of 
an inertial navigation system is the ac¬ 
celerometer, an instrument which mea¬ 
sures the acceleration of the vehicle 
carrying it. It consists of a pendulous 
mass, with limited “swing” about a 
pivoted axis in the instrument, and hav¬ 
ing an electric pickoff which converts 
the swing—or tendency to swing—to an 
output signal. 

Typically, an acceleration of the 
vehicle to the right would cause the 
pendulous mass to swing to the left, 
thereby producing a pick-off signal. This 
is passed through a high-gain amplifier, 
whose output operates a “torquer,” which 
restrains movement of the pendulous 
mass—the system constituting a feedback 
or servo loop. 

The very act of restraining and nulling 
the pendulous mass causes a current to 
flow through the feedback loop, which is 
proportional to the original accelerating 
force, and this current can be sampled 
to provide a signal for the navigational 
computer equipment. A pair of accelero¬ 
meters, with their axes at right angles, 
can provide acceleration data in any 
direction relative to the points of the 
compass. 

Signals from the accelerometers pass 
through a great deal of electronic cir¬ 
cuitry but find their way ultimately into 
a two-stage integrator. The term inte¬ 
grator will be familiar to most with a 
mathematical or electronic background; 
it refers to a process or a device which 
adds up a lot of small effects to produce 
a resultant — or an answer — which 
is related to their sum. 

From the starting point, when the 
vehicle is at rest, the accelerometers 
register every subsequent acceleration 
(or, of course, deceleration) and these 
data are integrated, in the first instance, 
to produce an output in terms of accrued 
vehicle velocity at any instant of time. 

A second integration system combines 
this derived velocity information* with 
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time, to produce an ultimate answer in 
terms of distance travelled. 

A gyrocompass alignment system 
causes one level accelerometer to be 
pointed towards the north, another to 
the east and, by interconnecting them 
with the integrators, the distances travel¬ 
led in the north-south and east-west 
directions are determined. The import¬ 
ance of maintaining both accelerometers 
in proper orientation and level in relation 
to the surface of the earth now becomes 
apparent. 

Because of the way it operates, an 
accelerometer cannot distinguish between 
actual acceleration and the static pull of 
gravity so that, if tilted off level, its out¬ 
put will include a component of the 
gravity force as well as that of vehicle 
acceleration. Thus, to obtain a pure 
acceleration signal, it is necessary to hold 
the accelerometer absolutely level. 

To maintain proper orientation of the 
accelerometers they are mounted on an 
assembly or “platform,” together with 
gyroscopes which are the sensing ele¬ 
ments controlling its orientation. A 
platform controlled by gyros in this way 
is also referred to as the “stable ele¬ 
ment.” It is mounted in gimbals which 
isolate it from angular motions of the 
aircraft. Technically, the control sys¬ 
tem may be described as “two identical 
floated two-degrees-of-freedom gyro¬ 
scopes mounted one on top of the other 
‘dumb-bell fashion* with their spin axes 
horizontal and at a right angle to each 
other.” 

Like the familiar child’s top, the 
wheels in these gyroscopes, which spin at 
high speed, resist any effort to change 
their orientation so that, once up to 
speed, they tend to remain in their 
original position. The gimbals in the 
gyros are provided with pickoffs which 
produce electrical signals if the gyro 
case tends to move from its null position 
with respect to the wheels. With the 
gyros mounted on the stable element 
any displacement of it from the “frame 
of reference” provided by the wheels will 
be sensed by the pickoffs and signals 
from them will drive the platform gim¬ 
bals to realign the stable element. 

As stated above, the stable element 
has complete freedom of orientation re¬ 
gardless of the manoeuvres of the air¬ 
craft. An azimuth gimbal permits the 
plane to change course without affecting 
platform orientation. A pitch gimbal 
and a roll gimbal remove the effects 
of pitch and roll and an extra roll 
gimbal prevents the occurrence of “gim¬ 
bal lock” during manoeuvres and makes 
the system a truly all-attitude one. 

These platform gimbals are so orien¬ 
tated that aircraft altitude and heading 
may be sensed by measuring angles be¬ 
tween the gimbals. Synchros transmit 
this information to the attitude indicator 
and other systems in the aircraft. 

A basic navigator as outlined is cap¬ 
able of measuring vehicle displacement 
over a flat non-moving earth, but an in¬ 
ertial navigator required to function over 
a spherical, rotating earth involves addi¬ 
tional devices. With apparatus as simple 
as that described, a plane flying from 
the Equator to the North Pole would 
begin its journey with the stable element 
in a parallel plane to the ground, but, 
at the Pole, the platform—instead of 
being “level”—would stand 90 degrees 
off level. 

To overcome these problems another 
property of the gyro is used—the pro¬ 
perty of precession. If a force is applied 
to an axis of a spinning gyro wheel and 



The P-280 stable platform fitted to the F-U1A aircraft . This 
includes the powered gyroscopes , one visible at the top of 
the picture, the gimbal system , the accelerometer units 
mounted on the stable element , provision for gyroscope 
precession and the sensing system which extracts information 
about gyroscope and accelerometer behaviour , feeding it 
back into the electronic computer system . 


the wheel, through a gimbal, is free to 
move, it will move in a direction at 
right angles to the applied force. Utilis¬ 
ing this principle, as an aircraft flies 
over the earth and as the earth rotates, 
it is possible to apply a continous torque 
(or force) to the appropriate axes by 
electromagnetic elements called torquers 
and so reorientate the gyro wheels to 
maintain the stable element level with 
respect to the earth below. 

To maintain the stable element 
orientated to the north, torquing correc¬ 


tions are applied to rotate the platform 
around the vehicle axis to compensate 
for vehicle velocity. 

An electronic computer is used to de¬ 
velop the signals necessary to torque the 
gyros. 

The torquing necessary to maintain 
the stable element level as the aircraft 
traverses the earth’s surface is referred 
to as “vehicle rate torquing” and in¬ 
volves the use of a computing loop 
which is said to be “schulertuned.” 

This is a reference to the work of 


A gyroscope and its gimbal system can be seen to better 
advantage on this test set-up rather than in the stable platform 
assembly. Its size can also be readily assessed. 
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Call in and see (his magnificent cloth, there are over 20 new patterns 
to choose from. Never before has there been such a range in Australia. 


TURNTABLE SPECIALS 


THORENS Model TD121 single 
speed (33 1-3) turntable simi¬ 
lar to Model TD1 24, 


$59.00 


THORENS Model TD111 single 
speed (33 1-3) turntable. 


$38.50 


SRT 4-speed player unit com- in# a f\f\ 
piete with B and' O d.amond Nfm (JU 
magnetic cartridge. 

GARRARD SP25 player com- in# j aa 
piete with Shure M44C cart- Nfm yll 
ridge, diamond stylus. ¥ 


GOLDRING LENCO Model Qrt\ AA 
GL88 4-speed turntable. First- NNIJ .UU 
class unit. V,/V,¥W 


THORENS Model TD121 turn¬ 
table complete with B and O 
Dick-up arm and diamond 
stylus. 


$89.45 


mow 


ELECTRONICS PTY. LTD. 

NEW STORE FOR STEREO 

432 KENT ST., SYDNEY. 29-8580. 






The world's finest acoustic grille cloth! 


FROM 


COMPACT 
SPEAKER SYSTEM 

Especially designed to | 
the current demands of f 
top performance, com¬ 
pactness and appear- | 
ance. 

DETAILS 

Size: 

19in x 10in x lOin. 1 

Type of loading: 

Acoustic suspension. 

No. of units: 

Two—8in Woofer and 1 
3in Tweeter. 

Cross-over frequency: 

3,000 cycles. 

Frequency range: 

40 to 20,000 c/s. 

Control: 

Treble control. 

Total weight: 

181b. 

Power handling: 

10 watts RMS. 

Send for details or 
call in for a demonstra- | 
tion. 


mathematician Dr Maximillian Schuler, 
published about 1923. Dr Schuler pro¬ 
pounded the concept of a pendulum 
bob supported on a string of length 
equal to the earth’s radius—about 3,440 
miles; he pointed out that, no matter 
from where on the earth’s surface such 
a device were suspended, the bob, if it 
had the opportunity, would come to rest 
at the centre of the earth. If, at the 
point of suspension, a platform were 
arranged with its surface at right angles 
to the string, the platform would be 
level, in the usual sense of the term, 
with respect to the earth beneath it. 

If the bob, string and platform were 
disturbed so that they tended to oscil¬ 
late, the “assembly” woifid have a period 
of 84.4 minutes—the period of a string 
bob 3,440 miles long. 

The inertial system’s stable platform is 
designed so that it does, in fact, behave 
as if it were attached to a rigid “string” 
3,440 miles long. The platform may 
therefore be moved anywhere over the 
surface of the earth and at any speed 
without disturbing the position of the 
phantom bob, at the end of the 3,440- 
mile line. This minimises any tendency 
for the platform to oscillate or “hunt.” 
However, if it is disturbed, it has a 
period of 84.4 minutes, which can be 
used as the basis for computing any 
error, which the swing may introduce. 

In fact, Schuler’s pendulum concept 
represented a major contribution to the 
development of a modern electro-mech¬ 
anical analog. 

With a workable, stabilised platform 
it is possible accurately to measure 
accelerations, but two more forces now 
intrude — coriolis the deflecting force 
exerted by a rotating base (the earth) 
on any object moving over it and the 
oblateness of the earth itself—its bulge 
at the equator and flatness at the poles. 

To understand coriolis imagine your¬ 
self at the centre of a large rotating disc 
trying to reach a point on its rim. 
Imagine, too, that the disc is composed 
of concentric circles and you have to 
jump from one to the next. It would be 
virtually impossible to reach your aim- 
point on the rim in a straight line be¬ 
cause the rotational speed of each seg¬ 
ment you jump from is less than that of 
the one at which you are aiming. To 



To compress increasing orders of 
performance into computers of de¬ 
creasing size requires miniaturising 
the basic elements . Circuit modules 
like this are made by depositing 
metal vapors on glass substrates to 
provide a basic circuit board , to 
which additional miniature com¬ 
ponents can be added , as necessary . 
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achieve anything like a straight path 
across the disc, each jump would have 
to make compensation for the rotational 
effect. It is this very effect which causes 
aeroplanes and missiles to exhibit an 
apparent deflection to the right in the 
northern hemisphere and to the left in 
the southern. 

In inertial navigation, coriolis is can¬ 
celled by an artificially generated signal 
equal to and opposite of the coriolis 
term and this is summed with the 
acceleration signal. 

The oblateness of the earth causes 
phantom accelerations in certain lati¬ 
tudes where the plumb line of the centre 
of the earth does not exactly coincide 
with the true vertical. The resulting plat¬ 
form imbalance causes a spurious 
acceleration indication for which the 
computer system provides appropriate 
correction. 

Summarising the foregoing, an 
inertial guidance system involves the 
following: 

(1) A stable element controlled in the 
first instance by gyroscopes but with 
injected information, relative to the 
flight in progress, to keep it precisely 
level with respect to the earth beneath 
and precisely orientated with respect to 
the compass points. 

(2) Accelerometers mounted on the 
stable element, which respond to each 
change in velocity state referred to the 
compass points. 

(3) An electronic system which sums 
all the acceleration data to produce a 
continuous read-out of ground speed, 
beginning with the original “at rest” 
condition. 

(4) A further computing and integrat¬ 
ing system which translates speed and 
elapsed time into distance travelled, 
making due allowance for the rotation 
and shape of the earth beneath. 

(5) The necessary computation and 
display to relate direction and distance 
travelled to the route and destination, 
both for information of the aircrew and 
to permit the aircraft to follow auto¬ 
matically the allotted flight path. 

The first inertial guidance systems seen 
in Australian aviation will be those 
fitted to the modern frontline squadrons 
of Lockheed P-3 A Orion and F-111A 
aircraft, which the R.A.A.F. has Pur¬ 
chased. Both these systems—the LN-2C 
fitted to the P-3A and the LN-14A fitted 
to the F-111A — are products of the 
Guidance and Control Svstems Divi¬ 
sion of Litton Industries Inc., claimed 
to be the world’s foremost manufacturer 
of inertial guidance for aviation. 

More than 3,000 aircraft throughout 
the free world are alreadv fitted with 
Litton’s inertial guidance. These aircraft 
include the F-104 type for the air forces 
of NATO countries. Nationalist China 
and Canada, as well as the swift F-4C 
McDonnell Phantom of the U.S. Air 
Force. In addition. Litton systems are 
also fitted to the Navy’s Grumann air¬ 
craft of types E-IB, A-6A and E-2A. 

Litton’s Guidance and Control Svs¬ 
tems Division manufactures inertial guid¬ 
ance equipment for these aircraft 
in widely separated plants, which are 
located in Los Angeles, Salt Lake City. 
Duleth (Minnesota) and Lubbock 
(Texas) in the U.S., Toronto, Canada, 
and in West Germany and Italy. 

P3A ORION: The 10 Lockheed P-3 A 
Orions on order for Australia will carry 
the most advanced electronic equipment 
to detect and destroy submarines. They 
will be guided by the Litton LN-2C sys¬ 
tem designed to meet the requirements 



This photograph 
shows the eight 
comp o n e n t s 
which make up 
the Litton LN-2C 
inertial navi- 
gation system on 
the Lockheed 
“Orion” P-3A 
aircraft; the in¬ 
ertial platform is 
in the top left 
hand corner of 
the picture. For 
the U.S. Navy 
F-111B, the sys¬ 
tem is assembled 
into two units , a 
large one contain¬ 
ing most of the 
equipment and a 
smaller control 
and display unit . 



Exploded view of A - 2 00 accelero¬ 
meter showing the nature of the 
“pendulous mass” (centre), the 
pivot system and the internal sens¬ 
ing and torquing arrangements — 
concepts more related to audio 
transducers than to physical pendu¬ 
lous mass. Below: Accelerometers 
can be very small , as this picture of 
the A-300 unit shows. 



of the exhaustive, long-range sweeps 
these aircraft make over the sea in search 
of enemy craft. 

The LN-2C system employs the com¬ 
bined inertial-doppler principle which 
provides navigational accuracy greater 
than that achieved by either pure inertial 
or pure doppler systems. It provides a 
continuous and accurate determination 
and display of the plane’s position in 
terms of lattitude and longitude; very ac¬ 
curate basic attitude reference outputs 
of pitch, roll and heading information 
throughout 360 degrees about all three 
axes and a continuously computed mag¬ 
netic variation. 

In addition to its basic function of 
navigation the LN-2C system is essential 
to the performance of other avionic 
equipment in the Orion. 

F-111A: Due to arrive in Australia in 
1968, the F-111A will be guided by 
the Litton LN-14A inertial navigation 
system. The R.A.A.F. has ordered 24 of 
these all-weather fighter-bombers. Re¬ 
cent operations in South-East Asia have 
re-emphasised the need for such self- 
contained navigation aids aboard close- 
support, tactical aircraft. The F-111A 
pilot will be able to pinpoint his target 
after a flight of thousands of miles with¬ 
out ever seeing the earth below. 

The F-lllA’s navigation-attack sys¬ 
tem developed by Litton contains an 
unusual course offset feature that will 
enable the pilot to make an accurate 
bomb run on a pre-assigned target which 
may be hidden from the plane’s radar. 

Should such a target provide inade¬ 
quate radar returns, the range and bear¬ 
ing co-ordinates of a known and observ¬ 
able landmark nearby, like an enemy 
radar installation or a water tower, can 
be inserted into the navigation computer 
either in the air or prior to takeoff. Then 
the computer makes trigonometrical cor¬ 
rections in range and bearing between 
the true and offset targets, automatically 
supplies signals to recentre the cursor 
on the attack radar scope and the navi¬ 
gation system guides the plane over the 
desired target. From his radar display 
the pilot will have the impression that 
he is flying over the offset target while 
he is actually passing over the real tar¬ 
get. The distance separating the offset 
(Continued on Page 34) 
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is the HEART of your 



Kid gloves are not good enough for 
the handling of this key component of 
every MSP Hi-Flux Speaker — from 
the moment the cone is formed it is 
treated with meticulous care as it 
proceeds through an exacting series 
of tests and inspections. But the 
greatest care of all begins at the de¬ 


sign stage when the exact cone shape 
and rim configuration are determined. 
Then comes the choice and blending 
of fibrous pulps for the sound charac¬ 
teristics to be achieved — next to be 
decided is the most suitable beating 
cycle which will turn the mix into the 
exact form required — then follows the 


decisive cone forming operation — but 
perhaps enough has been said already 
to convince you that MSP speaker 
cone design and manufacturing tech¬ 
niques are important reasons why this 
range has become first choice in 
Australia. 



MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK STREET. SYDNEY - 2 0233 
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Europe's First Microcomputer 

Europe's first computer range based entirely on integrated 
circuits has been developed by The Marconi Co. Ltd., of 
Chelmsford, Essex, England. Apart from the extreme min¬ 
iaturisation achieved with the use of micro-circuitry, the 
computers have other unusual features including an ''inter¬ 
rupt" system for priority connection, and programmed fault 
finding for rapid location of faulty components. 


T HESE will be the first European 
machines based entirely on micro¬ 
electronic techniques. They will demon¬ 
strate how normal electronic circuits, 
made up of separate and — however 
miniature — recognisable components, 
can be replaced by minute chips of 
silicon, .02in sq., holding the equiva¬ 
lent of dozens of conventional com¬ 
ponents. Such ‘‘integrated circuits” have 
now been used to build a complete, 
ultra-high-speed computer, able to 
handle massive and complex operations, 
which is housed mainly in one pedestal 
of what appears to be a handsome 
office desk measuring 6 x 3 x 2.75ft. 

The Marconi Company Ltd. (whose 
computer interests were recently merged 
with others in the parent group to form 
English Electric-Leo-Marconi Computers 
Ltd.) claim that the computer, 
called “Myriad” is the most advanced 
process control computer commercially 
available in the world. At a price of 
between £34,000 and £65,000 sterling, 
it is also said to be considerably 
cheaper than any comparable machine. 
Even in its standard form it is said to 
compete directly in performance with 
many large, costly, specialised scientific 
computers. A team of several Myriads, 
with additional storage, could form a 
system equal in performance with the 
largest existing machines and with im¬ 
proved reliability, Marconi claim. 

Myriad is the first of a family of 
ultra-fast digital machines for “real 
time” and “on line” operations. In com¬ 
puting terminology, this means that it 
can control the present-time operations 
of a number of processes, while at the 
same time monitoring, recording, calcu¬ 
lating and reporting on them, and will 
present information on demand about 
the up-to-the-moment state of operations. 
Integrated circuits, as used in Myriad, 

The complete 


are mainly of two kinds — monolithic 
and multi-chip. The first may be a 
complete circuit, to perform a computer 
logic function, diffused into a .05 inch 
square chip. Its diffused circuit elements 
are interconnected by a network of 
aluminium conductors, deposited accord¬ 
ing to pattern by an evaporation tech¬ 
nique. Each circuit is alloyed to the 
base, 0.25 inch in diameter, of a minia¬ 
ture TO-5 metal can of the kind used 
to hold a normal transistor. Bonded 
gold wires connect the circuit to the 
eight or more plug-in pins protruding 
from the can. 

The assembled cans are vacuum- 
baked at high temperature to remove 
all moisture, and finally sealed by weld¬ 
ing in an atmosphere of inert gas. The 
resulting circuits, though minute, are far 
from frail. They are, in effect, tiny solid 
modules—impenetrable by contaminants 
and of low mass and able to withstand 
high magnitudes of shock and vibration. 
Each one is tested several times. While 
still in slice form, individual electrical 
evaluations are carried out under micro¬ 
scopic scrutiny and faulty devices elimi¬ 
nated. Encapsulated circuits are sub¬ 
jected to centrifugal forces of up to 
20,000 G. Batches are put through 
life-testing spells in temperature- 
controlled rooms. Once a microelectronic 
circuit has passed such tests it is likely 
to continue fault-free indefinitely. 

The multi-chip integrated circuit is 
produced in a similar way, except that 
each circuit is assembled in the cans 
from minute packages of separate com¬ 
ponent chips, about 0.02 inch across, 
and interconnected by gold wire. 

Each circuit has particular advantages. 
The monolithic circuit’s evaporated con¬ 
ductors are, by present standards, of 
unbeatable reliability. The multi-chip— 
used by the company for its high-speed 



A micro-photo of one 
of the integrated cir¬ 
cuits on a man’s finger . 

It measures .02in. 

logic modules—has better isolation 
between circuit components; each type 
of component can be made from the 
most favourable materials in optimum 
conditions; and extra, redundant com¬ 
ponent chips can be included to allow 
for substitution in case of failures. One 
multi-chip circuit may contain transistor, 
diode, and resistor chips with several 
components in each. 

A large proportion of the central com¬ 
puter’s most active circuits are built up 
from these T0-5 can units, plugged in 
with the minimum of ordinary wiring 
and connections. Modular construction 
builds up Myriad’s logic from printed- 
circuit, fibreglass sub-boards, 4 inches 
long, each mounting four cans. Sub- 
boards are mounted in lots of about 
20 on larger mother-boards—each speci¬ 
fic to a particular function — with 
printed circuitry and edge connectors. 
Up to 40 of these can be slid into a 
case measuring only 2 x 2 x 0.75 feet. 
This forms the computer’s entire main 
logic module, or calculating brain. Its 
standard memory is housed in two 
similar-sized main storage modules, with 
a capacity of 4,096 24-bit words, sited 
with the logic in one desk pedestal. The 
other main stores can be accommodated, 
if needed, in an L-shaped desk extension. 
The rear of the desk holds power supply 
equipment, including stand-by batteries 
to maintain operations for about three 
minutes during any voltage failure. 

Another refinement valuable in com¬ 
plex operations is a high speed multi¬ 
level interrupt system. This works auto¬ 
matically to give access to the central 
(Continued on Page 107) 


Myriad computer is housed in a desk 
measuring 6 x 3 x 2.75ft . 


A main hoard and sub-board from the computer. Up 
to 20 sub-boards can be plugged into each main board. 
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□Toroidal winding with "Pyrosil” coating 
improves heat dissipation nAII ceramiccon- 
struction withstands 5,000 volt test Dual 
graphite brush assembly makes better con¬ 
tact □ Rugged construction provides robust 


end stopaTapered windings for special 
application □ Glazed rotor resists dirt and 
moisture □ Conforms to IRC specifications 
for quality assurance. Designed & manu¬ 
factured in Australia by IRC (AUST.) /ft 


AVAILABLE NOW IN ALL VALUES FROM 2 TO 10,000 ohms 
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RESISTANCE COMPANY 
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PTY. LIMITED, 
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ELECTRONIC TORCH PROVIDES 


NEW EYES 
THE BUND 

Organisations for the blind in 20 
countries are now evaluating an 
ultrasonic, hand-held aid for the 
sightless invented and produced in 
Britain. It is said to be the first 
scientific guidance device to reach 
the production stage after preliminary 
tests and to be well in advance of 
anything attempted elsewhere. 

by Luscombe White 


The unit has only two operating controls , a range 
switch (top) and on/off-volume control (below). 


FOR 


M ORE than 100 production-engin¬ 
eered units have been built by the 
Special Products Division of Ultra Elec¬ 
tronics Ltd., Acton, London, W.3. St. 
Dunstan’s (the British organisation for 
those blinded on war service) has bought 
50, which are being put through strin¬ 
gent evaluation trials, and more than 80 
have been ordered by overseas societies 
for tests by their blind members. 

The aid works on the principle of 
detecting objects ahead by echoed ultra¬ 
sonic beams. In nature, bats use the 
same principle to fly around obstacles. 
The main achievements of the aid’s in¬ 
ventor and its developers have been to 
compress within the confines of a hand¬ 
held “torch” unit, only seven inches long 
and weighing 10 ounces, both ultrasonic 
transmitting and receiving heads and all 
their attendant electronics; and to give 
the aid an accurate, range-finding action 
through ingenious use of ultrasonic 
beams of a controlled varying frequency. 

The result is an unobtrusive “elec¬ 
tronic eye” (carried and wielded as a 
sighted man uses an electric torch) con¬ 
nected by leads to a small battery unit 
housed in a shoulder-slung case, and 
with an audio transducer worn like a 
hearing-aid. Using the equipment, a blind 
walker is given continuous warning of, 
and information about the direction, dis¬ 
tance and nature of obstacles and refer¬ 
ence surfaces such as walls in his path 
by the varied pitch, strength and “tex¬ 
ture” of the sound presented to him. 

The device owes its success to the 
adoption of a principle which causes the 
receiver to supply an audible note which 
rises or falls according to the distance 
between it and any object ahead. The 
transmitter sends out an ultrasonic beam 
which is radiated ahead in a narrow 
cone. The transmitted signal is made 
to vary in frequency in a cyclic fashion, 
i.e., the frequency rises and falls in a 
regular pattern. The companion receiver- 
head picks up the ultrasonic echoes from 
objects caught in the beam, but owing 
to time lag these will differ in frequency 
from that of the transmitted signal. This 
difference will always be in direct pro¬ 
portion to the distance of each object 
from the user of the equipment. 
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The two frequencies are continuously 
compared electronically and the range- 
significant differences translated into 
audible sound of varying pitch in the 
earpiece of the equipment. The further 
away the object, the higher the pitch 
and vice versa. Users learn to recognise 
this pitch-distance relationship and de¬ 
velop an automatic reaction which im¬ 
proves with practice. 

By sweeping the beam horizontally, 
the position and approximate width of 
an obstacle can be judged, and a verti¬ 
cal movement can help to gauge its 
height. Independent movement of an 
obstacle, such as that of a walker, can 
be tracked and the changing signal pitch 
indicates whether he is approaching or 
receding. Objects of good sound reflec¬ 
tivity are detected 20 feet away and such 
narrow obstacles as an edge-on door or 
a two-inch diameter post are readily 
located. Stairs can be checked individu- 



With experience , a blind user can 
negotiate even unfamiliar territory 
with the ultrasonic blind aid. Pic¬ 
ture shows the unit undergoing 
evaluation in London. 


ally. With experience it is even possible 
to pick out an open manhole or an ex¬ 
cavation in the pavement. 

The blind aid was invented by Dr 
Leslie Kay, now of Lanchester Col¬ 
lege of Technology, Coventry. Follow¬ 
ing initial tests, Ultra Electronics 
offered to produce a batch of 10 units 
for evaluation without charge. 

Thorough field tests with these were 
carried out at St. Dunstan’s Training 
Establishment at Ovingdean, Sussex, and 
at the Worcester College for Blind 
Boys run by the Royal National Insti¬ 
tute for the Blind—a pioneer in 
mobility training. These early models 
were comparatively bulky and crude, 
with the electronics carried in a case 
separate from the torch. But test- 
results, analysed by scientists of the 
Medical Research Council’s Applied Psy¬ 
chology Research Unit (which also 
supervised the trials), were sufficiently 
encouraging for St. Dunstan’s to order 
a production-engineered batch of 50 im¬ 
proved aids. A full development program 
was started, backed by an expert work¬ 
ing party committee. 

The present unit was evolved, centre¬ 
ing on the compact torch containing 
transmitting-receiving apparatus and all 
the electronics. Two conveniently placed 
switches give on/off volume control and 
a free choice of long range (0-25 feet) 
or short range (0-7 feet). The latter can 
be used to cut out unwanted further 
echoes. 

St. Dunstan’s has now sponsored a 
three-year research program but, with 
minor improvements, the present model 
is likely to be the standard aid for some 
time. However, the possible use of micro¬ 
circuitry is being studied. This may lead 
eventually to the first blind-aid con¬ 
tained entirely within the framework of 
a pair of spectacles. 

This would be as unnoticeable as the 
present spectacle deaf-aids, and the user 
would wield it merely by moving his 
head to “look” in any direction. This 
spectacular development has reached the 
laboratory stage and an order has been 
placed with the maker of the present 
equipment for a small batch of instru¬ 
ments, but much remains to be done. B 
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AND 

ROAD 

SAFETY 

By 

Prof. C. J. Milner* 
and 

E. Laisk, M.Sc.* 


Carefully planned multi-lane highways , as illustrated by this section of the 
Sydney-New castle expressway , undoubtedly make driving less irksome 
and contribute something to road safety . Unfortunately , this alone is not 
the answer. (Photo by courtesy Department of Main Roads). 


Australia's annual road toll, over 3000 killed and 70,000 serious¬ 
ly injured, is a grim reminder that the modern motor car is, poten¬ 
tially, a lethal weapon. While the three "Es" — Education, En¬ 
gineering, and Enforcement — may contribute something to the 
problem, many experts believe that a completely new approach 
is needed. This article, the first of two, discusses these ideas. 


ILfANY traffic accidents are unavoid- 
able simply because human senses 
and responses are neither quick enough 
nor have the “channel capacity’* to evalu¬ 
ate a complex traffic situation. There may 
be 10-20 changes in a second in the 
traffic scene in the driver’s field of 
view. He is, however, capable of only 
two or three observations in a second. 
Statistically it has been found 1 that an 
average driver has the following traffic 
probabilities: 

Traffic events in view—10 or more per 
second. 

Driver observations — 2 or more per 
second. 

Driver decisions—1 to 3 per second. 
Driver actions—30 to 120 per min. 
Driver errors—at least 1 every 2 mins. 
A hazardous situation—every hour or 
two of driving. 

A near collision—once or twice a month. 
A collision—every 6 years of driving. 
An injury—every 40 years of driving. 
A fatality—every 2,000 years of driving. 

Clearly, some collisions occur because 
of the incompatibility of the “opera¬ 
tional frequency” of the driver and the 
events in the traffic scene. 

Traffic statistics further reveal that 
about 100,000,000,000 man-hours were 
spent in 1964 in motor vehicles through¬ 
out the world, and that an estimated 20 
per cent of these man-hours were abso¬ 
lutely wasted in traffic accidents and 
congestions. 

The world-wide cost of traffic accidents 
is about £5,000,000,000 a year; £100,- 
000,000 in Australia, £250,000,000 in 
Great Britain. Even these huge figures 
cannot allow for the loss in human lives 
—3,000 a year in Australia alone — let 

0 School of Physics 

University of N.S.W, 


alone for injuries and suffering. 

What does science, especially elec¬ 
tronics, do about it? A lot—unheralded 
—but the possibilities depend very 
much on their social acceptance. The 
public attitude often takes strange forms: 
for 2 soldiers killed in action the whole 
nation goes into mourning, whereas 
3,000 civilians killed on the roads are 
mentioned only as statistics. 

Similarly, there is a terrible outcry 
about the killing potential of an atomic 
bomb created by brilliant scientists; there 
is no such reaction to the same potential 
in motor cars created by brilliant tech¬ 
nologists. 

The truth is, the public wants shiny 
fast cars; and safety devices come as 
extras. Perhaps this is best shown by 
the slow public acceptance of seat belts, 
acknowledged by experts as the most 
effective of all present safety devices. 

The fact is that traffic safety mea¬ 
sures lag far behind their national and 
economic importance. There have been 
many conferences, symposia, and parlia¬ 
mentary inquiries on traffic safety. One 
was held here in the Australian Senate 
in 1960; there is one in process at pre¬ 
sent in U.S.A., conducted by a Sub- 
Committee of the Committee on Govern¬ 
ment Operations in Washington. 

In every instance, an urgent need for 
radical traffic measures has been de¬ 
clared, but action on anything like the 
necessary scale has not yet resulted. 

It seems that the “vehicle population 
explosion” has caught the planning and 
research institutions and the manufac¬ 
turers unawares. 

It is obvious that only a scientific ap¬ 
proach can abate road accidents and 
traffic congestion. As a result a wide 
field of vigorous research in traffic 
safety has emerged in supermotorised 


countries, especially in U.S.A., U.K., 
West Germany and, more recently, in 
Australia. The Organisation for Econo¬ 
mic Co-operation and Development (i.e. 
among NATO countries) has published 
an “International Directory of Road 
Safety Research” with some 120 entries. 

In U.K., the Road Research Labora¬ 
tory, in Crowthorne, Berkshire, employs 
over 750 persons, mainly in two divi¬ 
sions: one dealing with materials and 
construction, the other with traffic and 
safety. Their work is well known all 
over the world by their research re¬ 
ports and by two comprehensive books: 
“Research on Road Safety” (1963) and 
“Research on Road Traffic” (1965) 
(H.M.S.O., London). 

In the Traffic and Safety Division, 
among many other studies, much ex¬ 
perimental work is carried out on elec¬ 
tronic aids for road vehicles; in par¬ 
ticular, on electronic guidance, vehicle 
detection, and roadside-to-driveir com¬ 
munication, as further discussed later. 

The U.S.A., with over 50 million 
motor vehicles, has many research 
centres. The Institute of Transporta¬ 
tion and Traffic Engineering in the Uni¬ 
versity of California is particularly note¬ 
worthy. Advanced work is carried out 
in the Ohio State University on elec¬ 
tronic highways, automatic vehicles 
guidance, an anti-rear-end-collision de¬ 
vice, a closed-circuit-TV driving simu¬ 
lator, human factors research, and 
mathematical models of traffic flow. Re¬ 
search in electronic safety devices is also 
carried out in many university labora¬ 
tories, for instance, Michigan State, 
Wane State, Cornell, North Western. 

However, in the U.S.A., a large 
amount of research and advanced de¬ 
sign work is also undertaken in the 
scientific research laboratories of the car 
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manufacturers and associated electronic 
manufacturing companies such as Ford, 
General Motors, Chrysler, Radio Cor¬ 
poration of America, Delco, Bendix. 

Ford Research Laboratory at Dear¬ 
born has been studying radar for 
vehicles, etc. The Ford Company has 
a Traffic Safety Division, pursuing driver 
performance, traffic safety and car crash 
studies. 

General Motors Research Laboratories 
at Warren are also well known for their 
electronic vehicle control systems, high¬ 
way communication systems and a num¬ 
ber of electronic safety devices and 
simulators. 

Perhaps the RCA David Sarnoff Re¬ 
search Centre in Princeton is best known 
for its director, Dr V. K. Zworykin; 
and under his guidance a practical 
“Electronic Highway” system (electronic 
vehicle control) has been pioneered. 

In Australia, road safety research is 
a concern of the Australian Road Re¬ 
search Board. Some work for the ARRB 
is carried out at the Universities of 
Adelaide and Melbourne, and at the In¬ 
stitute of Highway and Traffic Research 
of the University of New South Wales. 
Also at this university, the Vehicle Phy¬ 
sics research group of the School of 
Physics led by one of the co-authors of 
this article (C.J.M.) is mainly engaged 
in vehicle anticollision research using 
radar techniques (and also in studies re¬ 
lating to road-tyre friction). 

A long-term goal of this group is to 
develop an automatic vehicle guidance 
system somewhat analogous to the U.K. 
“Autoflare” automatic (blind) landing 
system which was recently approved 2 
by the Air Registration Board in Eng¬ 
land. 

There is a sense of urgency now about 
electronic guidance and safety devices 
for cars. Sir William Glanville, until 
this year the Director of the U.K. Road 
Research Laboratory, says 3 that the rapid 
technical progress of electronics in the 
past 20 years will have a great impact 
on road transport; the control of vehicles 
and traffic being obvious fields of appli¬ 
cation. 

The introduction of “traffic lights” 
some 40 years ago began this trend. 
These are now mostly controlled through 
electronics; by time, by vehicle and 
pedestrian-actuated switches on the road, 
by supervisors using TV 4 , by a city-wide 
computer. Their outstanding character¬ 
istic is their ability, by comparison with 
other traffic-control devices, to com¬ 
mand obedience from drivers. (No other 
inanimate device is even remotely com¬ 
parable with the uniformed police officer 
in this respect!) These, however, and 
traffic-control measures generally, have 
merit chiefly in promoting the efficiency 
of road traffic, rather than safety on 
the roads, on which this article will 
concentrate. 

Electronic contributions to the opera¬ 
tion of vehicles — here called “vehicle 
electronics” — can take various forms. 
Car radio, i.e. broadcast receivers and 
(rear-seat only!) TV receivers as pas¬ 
times, and radiotelephones for two-way 
communication with the vehicle, is an 
obvious one. Both in normal peak-hour 
and in emergency situations, broadcast 
messages and advice to such vehicles 
can, and undoubtedly do, help traffic ef¬ 
ficiency: but electronic communications 
(whether by radio or other means), in 
order to contribute to road safety, must 
reach every vehicle and not only those 
few that are listening. 


Such communication means, often 
called picturesquely the ‘Talking Road- 
Sign,” form a distinct element in the 
concept widely spoken of as the “Elec¬ 
tronic Highway.” According to this 
concept, a busy, fast road is to be fitted 
with an assortment of equipment for 



Figure 2. The blocks , A, B, C, D, 
are buried loops in a highway lane. 
Each is connected to a “logic” mod¬ 
ule, which registers the presence or 
absence of a vehicle , and signals 
the preceding modules accordingly. 
Each module transmits to the ve¬ 
hicle in its block a “red,” “yellow” 
“green” signal, for either visual dis¬ 
play or direct application to an auto¬ 
matic control system. 


vehicle guidance, control, and communi¬ 
cation by electronic means; and vehicles 
using the highway are enabled to co¬ 
operate by themselves being fitted with 
(a minimum of) electronic apparatus. 

A non-electronic highway already has 
smooth carriageways, a median strip, 
with an anti-glare shield, easy grades 
and curves, clear verges, clover-leaf in¬ 
tersections, etc., all of which features 
contribute substantially to safety. Such 
roads both permit twice the speed, and 
provide three times the safety (vehicle- 
miles per accident), of normal roads. 
The Electronic Highway aims to im¬ 
prove on this. The first steps in this 
direction were taken at the RCA 
laboratories under Dr V. K. Zworykin. 5 

Fog is a road hazard common in many 
countries, and at present nightmare con¬ 
ditions prevail on the U.K. motorways 
when fog descends. Day or night, speeds 
of 60 or 70mph, are commonly main¬ 
tained in spite of visibility falling to 50 
or 100ft. Under these conditions, 
multiple collisions are inevitable, and 
they often occur. A first contribution 
of electronics to highway safety would 
be to provide information, equivalent to 
a clear view of objects ahead on the 
road, to a driver deprived of vision. 

Such guidance and warning informa¬ 
tion, valuable to a driver in fog, is 
equally valuable if his attentiveness 
fails, as is likely when highway condi¬ 
tions allow him to relax his vigilance. 
A slippery path therefore leads from 
the philosophy of guidance and warning 
for drivers to the philosophy of auto¬ 
matic control for vehicles. 

Most researchers concerned with elec¬ 
tronic-highway developments are not 
quite sure where they stand on this path 
— the better the guidance and warning 
signals they can provide, the more re¬ 
laxed and inattentive can the driver be¬ 
come; and so, the slower, the less re¬ 
liable, his responses to those signals. Is 
there a point of stability on the path 
at which one can stop short of the adop¬ 
tion of automation? The present 
authors’ view is that there is not: Sooner 
rather than later, fully automatic elec¬ 
tronic highways will be adopted. This 
view arises as discussed below from a 
critical survey of electronic-highway and 
related work which one of us (C.J.M.) 



Figure 1. The physical layout of an electronic highway (not to scale) which 
many research workers believe will be the highway of the future. Its main 
aim is to maintain a safe distance between all vehicles at all times. 
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was able to make in U.K. and U.S.A. 
in eariy 1965. 

An electronic highway must at least 
indicate to each driver whether he is 
“keeping in lane” or not, i.e., must give 
guidance signals showing how to steer 
so as to follow a marked line on the 
road. By different electronic tech¬ 
niques, different kinds of lines can be 
followed, including (except when under 
snow) the cheap painted “white lines” 
already in general use. Because of the 
relatively simple units needed on the 
cars, its permanence, and because it can 
also be used in a “Talking Road Sign” 
scheme, most workers favour a cable 
buried in the road or mounted at the 
roadside, AC in the cable inducing volt¬ 
ages in coils on the car. 

Fully automatic guidance is now an 
established technique. Notably C. G. 
Giles* has described earlier the auto- 


They say ... 



“Progress in traffic accident preven¬ 
tion in past years has been achieved by 
doing many obvious things; and com- 
monsense has provided suitable answers 
to the fairly simple questions. 

“Today the rate of improvement in 
traffic accident experience is diminish¬ 
ing. It is no longer easy for legislators, 
administrators and designers to judge 
whether proposed new action will have 
much or any effect on traffic accidents. 

“Continued progress in accident re¬ 
duction, therefore, calls for a great deal 
more and better research. Otherwise 
we will find ourselves reaching a point 
where new technology will not be avail¬ 
able to cope with the ever advancing 
complexity of the traffic problem. 

“I believe that the work by Mr Elmar 
Laisk and Professor Milner in the field 
of vehicle electronics for road safety is 
afi outstanding example of progressive 
research and farsightedness in the de¬ 
velopment of means for tackling the 
human factor in road accidents. 

“The notion that there is an ‘ irre¬ 
ducible minimum 9 death and injury rate 
below which no improvement is possible 
is based on the premise that the human 
being will for one reason or another 
fail at one time or another under the 
stress of modern traffic conditions and, 
therefore, that the level of this incidence 
(whatever it might be) is inconvertible. 

“Vehicle electronics for road safety, 
in my view, offers an exciting ray of 
hope for the future in meeting the prob¬ 
lem of human frailty” 

Dennis Gabor, F.R.S., Physicist, engineer 
and inventor. Professor of Applied Electron 
Physics at the Imperial College of Science 
and Technology, University of London, 
Department of Electrical Engineering. 

“The average driver can expect a col¬ 
lision every six years of driving, an in¬ 
jury every 40 years, a fatality every 
2,000 years. These figures are not suffi¬ 
ciently frightening to deter the average 

14 


matic steering of a car on a figure eight 
shaped track, some two miles in 
perimeter, at the Road Research Labora¬ 
tory, Crowthome, U.K., where one of 
us (C.J.M.) was privileged to work in 
1965 as a visiting Research Fellow. 

In industrial circles, this form of 
guidance is already well established and 
its reliability proven. The E.M.I. 
Robotug system using this principle was 
described in the December, 1965, issue 
of “ELECTRONICS Australia.” 

It is equally necessary for an electronic 
highway system at least to signal in some 
way the spacing between vehicles, so 
that each maintains a safe spacing from 
the next in front. This may be done 
by range-finding devices of radar or 
other type with which each vehicle ob¬ 
serves another (discussed later) but most 
workers have favoured electronic 
ground-based equipment. This may 


fool from taking risks, but they are more 
than sufficient for any responsible gov¬ 
ernment to take energetic steps. If the 
taxpayer is willing to spend money on 
his car (in some countries it is said that 
the petrol tax is the only one which is 
paid willingly), he must be also ready 
to foot the heavy bill for his own pro¬ 
tection. 

“This excellent comprehensive survey 
of the problem of road safety leaves no 
doubt that the bill will be a heavy one, 
but so is the cost of traffic accidents. 
The cost in Britain is the frightening 
sum of £250 million, more than £30 per 
head per motorist . From a purely finan¬ 
cial point of view it would be perfectly 
justifiable to spend £125 million per year 
if the rate of accidents can thereby be 
reduced to one-half. But as human life 
and limbs are involved, and not just 
material damage, for my part, l should 
consider £250 million as well spent if it 
achieves this aim. 

“The most perfect solution to the 
problem is the Electronic Highway. The 
authors take a determined stand in this 
matter; they contend that one cannot 
stop short of complete automation. This, 
in all probability, will take the dangers 
out of motoring, but also the fun . 

“Alice Glaser, in a brilliant science 
fiction story, has given us a picture of 
the highway between New York and the 
seaside in the next century, where auto¬ 
matic controls MUST be used. But in 
the same story she describes also the 
scene on the beach, where people, by 
their conditioning in an overcrowded 
world, stand rather than sit, while laying 
down is gross misbehaviour, and on the 
way back they are thinned out by an 
automatic asphyxiating tunnel, operated 
on strict Poisson-probabilistic lines. Thus 
motoring with one's own nervous sys¬ 
tem is not the only fun which will have 
to vanish if our civilisation follows its 
present insensate course. 

“In the highly industrialised countries 
we shall come up against the danger of 
over-population of cars sooner than 
against the danger of too many human 
beings. Let us take one at a time, and 
follow the sound advice contained in 
this paper.” 


(Editor’s note: Among the many achieve¬ 
ments of Dennis Gabor, his research on 
holography is particularly interesting at the 
present time. An article elsewhere in this 
issue (Page 17) tells of his contribution 
to this new and extremely promising de¬ 
velopment in optical science.) 


comprise a series of vehicle-presence de¬ 
tectors (“VE-DET”) laid out as in figure 
1. The figure-8 track at RRL, already 
mentioned, is equipped with about 1,000 
such buried loops for research on spac¬ 
ing control. 

Signals from such presence detectors 
must be combined with one another, 
and the results analysed by computing 
devices, to acquire the spacing between 
vehicles. While the spacing itself may 
be what is signalled to each vehicle, it 
is almost certainly preferable to com¬ 
pute, on the ground, the spacing error 
or difference between the actual spac¬ 
ing of two vehicles and the safe spac¬ 
ing, and to transmit to each car only an 
error signal. The error signal would 
indicate braking, or directly control the 
brake. (In an automatic system, one 
may suppose the throttle to be under 
control of a governor that maintains a 
preset road speed until over-ridden by 
the spacing controller.) 

Figure 2 suggests and describes one 
possible logic system for the intercon¬ 
nection of Ve-Det’s so as to provide ap¬ 
propriate signals to a succession of 
vehicles and thereby to ensure that each 
follows another with a spacing that is at 
least equal to the safe spacing. It has 
been suggested elsewhere that such 
signalling (to human drivers) might be 
by display of a red, yellow or green 
light, in the road surface or overhead 
adjacent to each sensor unit. The driver 
is instructed to act in accordance with 
the light signal nearest to him at each 
moment. 

Present research is concerned not so 
much with the principles for computing 
spacing, as with the principles that de¬ 
termine whether the spacing is safe or 
not. Even the list of factors on which 
this depends is not as yet determined; 
but it certainly includes the ground 
speeds of both cars, the maximum re¬ 
tardation available by braking without 
skidding, and the response time of the 
driver and/or control system. Each of 
these data must be available to the com¬ 
puter continuously. 

Spacings that are recommended and 
that are adopted by responsible drivers 
as minimum safe values would be 
seriously inadequate for safety were the 
human drivers to act only in accor¬ 
dance with the electronic-highway signals 
as above. One may be advised to follow 
a car, at 60 m.p.h. say, at not less than 
six car-lengths, i.e., 90 to 100ft. But if 
the car in front “stops dead,” one can¬ 
not then evade collision by “stopping 
short,” but only by “steering clear” — 
and that is exactly what one instinctively 
tries to do. (Usually one succeeds in 
doing so without colliding with a third 
object.) 

However, “steer clear” is not a signal 
in the language of the electronic-high- 
way as described: this system can only 
ensure safety, therefore, by setting a 
higher standard for minimum spacing (in 
the example, about 200ft instead of 
100ft), or by adopting an automatic 
vehicle-control system that bypasses the 
sluggish human driver — who takes most 
of 1 second to act on a signal even if 
ideally attentive. 

In this way one sees that an automatic 
electronic highway might be made 
equal both in safety and in capacity to 
the same highway with human drivers. 

Present-day thinking envisages in de¬ 
tail no more than the least complex elec¬ 
tronic-highway discussed above, in which 
steering and spacing controls together 
enable cars to proceed safelv. strictly 
(Continued on Page 126) 
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THE LUX SQ11... AUSTRALIA'S 
MOST POPULAR SOLID STATE 
STEREO AMPLIFIER 


ano irenie 

$139 


Users everywhere report excellent perfor¬ 
mance with this fully transistorised stereo 
amplifier. Input sensitivity is 4mV, out¬ 
put is 20 watts in each channel. Features 
include: Loudness control, scratch and 

rumble filters, separate bass and treble 
controls, etc. Send for full de¬ 
tails. Similar quality is 
usually twice this price! . . 

KELLY SPEAKERS 

Illustrated is the Mk. Ill bass unit which 
has become very popular since Encel Elec¬ 
tronics reduced the 
price! (Previously 
£35/10/!) Perfor¬ 
mance is excellent, 
even in a 3 cu. ft. 
enclosure. Price: 


$39 


The Kelly Mk. 
II Ribbon tweeter 
is complementarv to 
the Mk. III. This 
is regarded as the 
most effective do¬ 
mestic tweeter ever 
designed, regardless 
of price. Encel 
price: $39. Cross¬ 
over network to 
match. $11. 


$39 



KELLY 15" WOOFER UNIT 

watts. The voice coil is 2in diam. 

An excellent partner for the Rib- Ann 
bon tweeter. __ ^ 

TAPE RECORDERS 

Encel tape recorder sales are soaring! 
As advertising prices is forbidden we sug¬ 
gest you write for an EMQ. Then you’ll 
be in the picture. Stock now includes: 
Revox G36, two and four track; Tand- 
berg 64 and 74B; Beocord 2000 and 1500; 
Akai M8, X4 and 1700; Sony 500a. 200. 
357-4, etc.,; National 703. 705. 755S. etc.; 
Oki FT2020; Brenell; THE NEW AKAI 
355, Philips EL3548, EL3549, EL3301; 

Ferguson: Truvox and many others._ 

TURNTABLES NOW IN STOW 

Orpheus, Labcraft, Garrard, P.E., Lenco, 
Thorens. J.H., Dual, etc. 


IMPROVE H. F. 
RESPONSE WITH 
THE NEW CELESTION 
TWEETER! 


The Celestion HF1300 tweeter is now 
available in Australia. This unit is a de¬ 
velopment of the GEC BSC 1852 . . . 
which needs no introduction to hi-fi en¬ 
thusiasts. Frequency response is level 
within plus or minus 2db from 1500 c s 
to 13 kc/s and extends well over 15 kc's. 
Ratings quoted are conservative. 

Simply connected via a 10 mfd. 
capacitor. Popularly priced at 



$15 


O 6 OC!(! 



$190 


WHAT IS AN EMQ! 

Many prices cannot be advertised . . , 
so we advise you to write for an EMQ 
—an Encel Mail Quote. The five cents 
expended on postage will reward you 
handsomely. Even if the goods you re¬ 
quire are not listed, write for your EMQ! 

UNIQUE ENCEL STEREO SYSTEM WITH 
MULTI-SPEAKER ENCLOSURES 

A complete stereo system at bargain base¬ 
ment prices. Comprises a Star SA30 stereo 
amplifier (10 watts RMS in each channel), 
Labcraft 643 turntable with B & O stereo 
diamond cartridge, two “Encel-ette” 5- 
speaker systems—each using 
four 6V4in speakers and on 
2Viin tweeter. 

The new Encel X1212 may be added 
without additional cost. Supplied with 
the Roland FAX 150 stereo amp. The 
price is $210. 

KEF SPEAKERS 

The new KEF “Celeste” with the im¬ 
proved “Super-tweeter” is now in stock. 
HF performance is considerably improved 
with this new tweeter. Write for an EMQ 
now on the new model KEF “Celeste.” 

THE NEW ENCEL X(2I2 STEREO 
AMPLIFIER 

The earlier model X1212 was extremely 

? opular and represented outstanding value. 

he new XI212 features new design and 
performance but the price is unchanged. 
Input sensitivity is 4mV (magnetic*. 

ftAWA# Aidnt i# !«, « i 1 — 

$89 

AMPLIFIERS NOW" IN STOCK 

Leak, Lux, Encel, Pioneer, Roland, etc. 

fMuTryspeciaFoffer 


power output is 12 watts in 
each channel, frequency re 
sponse i s 30-50.000 C/s . 


Pioneer SMB 161 stereo amplifier with 
AM AM SW tuners. Dual 1010 hi-fi 
turntable, two 8in Goodmans wide- 
range speakers (or $185 

r4 h .^ r h /-- Roland FAXI5 ° $199 

TONE ARMS AND CARTRIDGES IN STOCK 

Ortofon, ADC, SME, Shure, All Balance, 
JH, Pritchard, etc. .. ■ .. . 

Cameras and 
Projectors 

Encel Electronics now carries a selection 
of photographic equipment. The follow¬ 
ing terms arc available ex-stock. All equip¬ 
ment is brand new and guaranteed. 

COMPARE ENCEL PRICES 


Projectors 

Retail 

Encel 

Braun 

Paximat 



De 

Luxe N24 

$159.00 

$119.00 

Braun 

Paximat Triumph 

$94.00 

$70.00 

Leita 

Pradolux 

$93.60 

$69.80 

Leitz 

Pradix 

$49.15 

$37.50 


TRANSISTOR IGNITION SYSTEMS 
Projectors Retail Encel 

12V Neg. earth $45 $22.50 

12V Pos. earth $60 $30 



THE NEW CELESTION "DITTON 10' 


Regarded as one of the most advanced 
compact speaker systems ever to be re¬ 
leased, the Celestion Ditton 10 is avail¬ 
able in either teak or walnut oiled fin¬ 
ishes. Frequency response is conservatively 
quoted at 35-15,000 c s. See the reviews 
in “Electronics Australia,” p. 131, Dec. 
65; “Hi-Fi News.” p. 433, Oct. 65; 
“Gramophone.” p. 41, June 65 
Size of the Ditton is only 1244in 
x 644in x 8V4in. Encel Price 


uc\. ea; 

$59 


Celestion 


Studio 

Sartos 



Both Celestion 
models are in great 
demand . . . and 
represent real value 
for money. The 
Standard Model, 

CXI512, has a fre¬ 
quency response of 
30-15,000 C/s and 
is rated at 15 watts 
RMS. Both models 
are co-axial and 
employ pressure- 
type tweeters. 

Crossover f r e - 
qucncy is 4 kc/s. 

The De Luxe 
Model, CX2012 (il¬ 
lustrated) is rated 
at 20 watts RMS 
and has a fre¬ 
quency response of 
30-18.000 C/s. Fre¬ 
quency response quoted is conservative. 
See the reviews in “Electronics Australia.” 
p. 131, Dec. 65; “Hi-Fi News,” p. 75, 
June 65; and “The Gramophone,” p. 511, 
April 65. ENCEL p RICES 

Standard CX1512 . $39 

De Luxe CX2011_• ■ . $59 

DICTATING MACHINES NOW IN STOCK 

Philips, Stenorette and Olympia. 

ENCEL OPPORTUNITIES 
FOR FEBRUARY 

I Mullard 6GW8, 4 watts per channel, 
stereo amplifier, in case, Labcraft 643 
Turntable with stereo diamond £ 4 4 A 
cartridge, two Wharfedale 8in \ | | y 
speakers. Outstanding value at . ~ 

2 The renowned Star SA30 stereo ampli¬ 
fier (or the new Encel XI212), Lab¬ 
craft 605 turntable, J.H. tone arm. ADC 
770 stereo diamond cartridge, two PI OA 
twin cone lOin Wharfedale \ | AV 

RS/DD speakers . sf \\J / 

(Richard Allen or Stentorian speakers may 
be substituted.) With Sony TC250, a 
stereo tape deck, 2 speeds, fr *1*) ft 
fitted with recording and play- \ ^ / A 

back amplifiers . 

Supplied with Grundig TM45 3-speed, 3- 
hcad stereo tape deck fitted with P^/() 

amp,mcrs <M 530 o 

3 Pioneer 204B stereo amplifier with 
AM^AM/FM/SW tuners, Labcraft 
605 turntable, All-Balance tone arm, ADC- 
770 diamond cartridge, two if* AAA 
Celestion “Ditton 10” speaker \S/W 

systems . 

A Leak “Stereo 30” full transistorised 
* stereo amplifier, two wide ft 

range Celestion CX2012 co-oxia! \ A 1 X 
RS/DD speakers . u 

S Sansui SM34 stereo amplifier with 
AM AM/SW tuners, Garrard Lab 80 
automatic turntable with ADC770 (f A A A 
cartridge, two lOin Wharfedale \ / mW 
RS/DD speakers . ^L7 i 

6 The new Garrard Lab 80 automatic 
turntable with ADC-660E pi A A 
elliptical diamond cartridge .. \ I { n 

*J Orpheus Silex transcription turntable. 

* Pritchard tone arm. ADC10E p 
cartridge . JI 

8 Pioneer SMB 161 stereo amplifier with 
AM/AM/SW tuners, Labcraft 643 
turntable fitted with B A O stereo diamond 
magnetic cartridge, two 8in Wharfedale 
RS/DD speakers. (Save $10 by using the 
Roland FAX150 stereo amp.) (With 
Labcraft 605 t/t. All Balanced 4 0£* 

cart.) S20S m ... . . , A . D ? 7 °. 5 I 6 J 

EARLY ENCEL SPECIALS STILL AVAILABLE 

The Special offers made from time to time 
by Encel Electronics in “Electronics 
Australia” (Page 15) are kept open for 
several months. In the majority of cases, 
the prices quoted are still applicable. 
Please check with us! 



BUY YOUR "STEREO 30" NOW! 

Encel trade-in prices on this remarkable 
LEAK amplifier are at their peak . . . 
so write now for an EMQ or a trade-in 
valuation. 


Head Office: 

431 Bridge Road, Richmond, Vic. Tel. 42 3762 

City Branch: 18 BourHe Street, Melbourne. Tel. 32 2672 


ELECTRONICS Australia, February, 1966 


15 














































E 


TRANSMITTING 

VAL VES 
FOR SSB 


ARE YOU DISSATISFIED 
WITH YOUR AM RIG? 

With a suitable multi-band exciter followed by a linear 
amplifier selected from the range of Mullard Trans¬ 
mitting Valves listed below, you can join the growing 
ranks of sidebanders and get your fair share of DX! 


LINEAR RF POWER AMPLIFIER SSB 
SUPPRESSED CARRIER SERVICE 


Valve 

Type 

Number 

Va 

I a(o) 

P (load) 
(driver) 

PEP 

(out) 


mA 

w 

w 

QV06-20 

600 

26 

0.25 

46 

QV08-100 

750 

130 

1.5 

220 

QV08-200 

600 

150 

1.5 

240 

QV2-250C 

2000 

100 

1.5 

300 

QY3-65 

3000 

15 

1.0 

130 

QY3-125 

3000 

23 

1.0 

228 

QY4-250 

4000 

50 

1.0 

454 

YL1150 

600 

100 

1.0 

109 

More detailed information on these valve types may be . 

found in the Mullard Technical Handbook , Volume 3 . 


The following types are used extensively in SSB 
transceivers of American manufacture and are now 
available from Mullard for maintenance purposes— 
6DQ5 6HF5 8236 




Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 29 200G 

123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6G44 

Associated with MULLARD LIMITED, LONDON 



QV2-250C 


M167 
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TRUE 3D PHOTOGRAPHS USING LASER OPTICS 


In the May, 1965, issue we made brief mention of a new system 
of 3D photography which seemed to offer, for the first time, 
genuine "free vision 3D". More recently to hand is a report 
("Electronics World") describing the system in detail and, in¬ 
asmuch as this development represents a major scientific break¬ 
through, we are reproducing the major portion of the article. 

By E. M. LEITH and J. UPATNIEKS * 


B Y using the special characteristics of 
the laser, it is now possible to create 
a black-and-white, three-dimensional 
image of an object from a two-dimen¬ 
sional photographic transparency with¬ 
out the use of any special optical view¬ 
ing devices. With this new photographic 
system, the viewer sees a three-dimen¬ 
sional im^ge suspended in mid-air. The 
image is, in fact, more than just three 
dimensional. It has all the visual proper¬ 
ties of the original object, including 
change of perspective with a shift in 
the observer’s viewing position, and 
parallax between near and’ far objects 
in the image. When placed side by side, 
image and object are indistinguishable 
to the viewer. 

Another amazing by-product is the 
fact that if the original transparency is 
divided into many small fragments, each 
fragment, in itself, is capable of repro¬ 
ducing the original object (with some 
degradation in resolution). 

This approach to laser photography 
is an adaptation of the wavefront recon¬ 
struction process invented by the Euro¬ 
pean scientist Dennis Gabor in 1947. 
Wavefront reconstruction is an interest¬ 
ing type of photography that bears little 
resemblance to conventional photo¬ 
graphy, but can be likened to the carrier 
modulation methods of the electronics 
engineer. The light reflected from the 
object is treated as a modulated carrier 
wave which, in photographic recording, 
is mixed with a local oscillator signal 
(another light beam) in an optical super¬ 
heterodyne process. 

The recent resurgence of interest in 
wavefront reconstruction is due in part 
to recent research at the University of 
Michigan and elsewhere, and certainly in 
large part to the development of the 
laser, which permits experiments that 
heretofore would not have been prac¬ 
ticable. 

The wavefront reconstruction method 
for photographing an object is shown in 
figure 1. The procedure is in many ways 

4 s Institute of Science and Technology, 

The University of Michigan, U.S.A. 


similar to conventional photography, but 
differs from it in several significant re¬ 
spects. As in conventional photography, 
the subject is illuminated and a portion 
of the reflected light is intercepted by a 
photographic plate (or equally well, a 
film). 

There are three major departures. 
First, no lens or other image-forming 
device is placed between subject and 
photographic plate; consequently, no 
image is formed. On the contrary, each 
point on the plate, instead of receiving 
light originating from a corresponding 
single point on the subject, receives light 
from the entire subject. Or, put other¬ 
wise, each point on the subject illu¬ 
minates the entire plate. 



Figure 1. Making a hologram. 
Photographic plate receives light 
reflected from both the subject and 
a mirror. Plate records interference 
pattern. 


Thus, no image, not even a blurred 
one, forms on the plate. Such a proce¬ 
dure would be less expected to produce 
more or less uniform fogging on the 
plate. 

The second departure from conven¬ 
tional photography is that instead of a 
conventional light source a laser is used 
for illumination of the subject. And, 
as the final departure, a small portion 
of the laser beam is reflected onto the 
photographic plate by means of a small 


mirror, which can conveniently be locat¬ 
ed next to the subject. These two inno¬ 
vations in part compensate for the ab¬ 
sence of the image-forming lens. The 
resulting photographic plate is now more 
than merely fogged — but does not 
contain any sort of a recognisable image. 

Recorded on the photographic plate 
is the interference pattern between the 
light waves scattered from the subject 
and the auxiliary beam, which we call 
the reference beam. 

If, for the moment, we consider the 
subject to be replaced by a mirror, then 
falling on the photographic plate will be 
two plane waves, one from each of the 
two mirrors. Also, let the two plane 
waves be non-parallel so that they im¬ 
pinge on the plate at some angle to 
each other. Because of the coherence of 
the light, a set of uniform interference 
fringes will be formed on the plate, with 
the fringe spacing being a function of 
the angle between the two beams. 

The fringe pattern has an amplitude 
distribution which is sinusoidal and is a 
two dimensional spatial analog of the 
temporal sine wave basic to electronic 
communication systems. And just as the 
temporal sine wave can be modulated 
and serve as a carrier wave, so the 
fringe pattern can be modulated. 

Let us now remove one of the two 
mirrors, replacing it with our original 
subject. The light waves reflected from 
the subject have an irregularity which is 
related to the reflecting-surface irregu¬ 
larities of the subject. The fringe pat¬ 
tern, which before was regular, now 
acquires an irregularity which is mani¬ 
fested in two ways. First, there arc 
variations in the contrast of the fringe 
pattern. Second, there are variations in 
the fringe spacing; in some areas the 
fringes will be more closely spaced, 
while in others they are more widely 
separated. 

The fringe pattern is thus modulated 
in accordance with the irregularities 
produced in the wavefronts by the re¬ 
flection from the subject. The amplitude 
distortions of the reflected wave cause 
a contrast modulation, or amplitude 
modulation, of the fringes, while the 
phase perturbations produce a phase 
modulation of the fringe pattern. Thus, 
the recorded fringe pattern contains in¬ 
formation completely describing the 
light waves reflected from the subject. 

The light waves reflected from the 
subject and impinging on the plate can 
be compared to radio waves carrying 
intelligence, except that the frequency 
of the light wave being used is many 
orders of magnitude greater then the 
kilocycles or megacycles of the radio 
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Philips Hi-Fidelity loudspeakers 



“MINUETTE” 6.5" 

"MINUETTE" (AD3701PM) TWIN CONE 
Diameter: 6tt" 

Rated Output: 10 watts in specified enclosure 
Voice Coil Impedance: 15 ohms. 

Frequency Response: 45 c.p.$.-19 Kc/s. 

Price: £7/10/- ($15.00) 


“MINSTREL” 8.5" 

"MINSTREL" (9710PM) TWIN CONE 
Diameter: 8^" 

Rated Output: 10 watts. 

Voice Coil Impedance: 15 ohms. 
Frequency Response: 40 c.p.s-19 Kc/s. 
Price: £10/10/- ($21.00) 


“MAJESTIC” 12" 

“MAJESTIC” (A.D.5200PM) TWIN CONE 

Diameter: 12" 

Rated Output: 20 watts. 

Voice Coil Impedance: 15 ohms. 

Frequency Response: 35 c.p.s-17 Kc/s. 

Price: £30/-/- ($60.00) 




Philips Twin Cone Master Range Loudspeakers 
have been developed in the laboratories of one 
of the largest Electronic Companies in the World. 
Speaker efficiencies are of the highest order (up 
to 14% in AD5200PM) and full details of a ver¬ 
satile range of matched enclosures are available 
and Philips Master Range Loudspeakers are avail¬ 
able at most attractive prices . 

CONTACT YOUR PREFERRED WHOLESALER 


PHILIPS 

"Master Range” 



SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH • HOBART • NEWCASTLE • CANBERRA 


J 
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wave. These light waves carry informa¬ 
tion about the objects from which they 
were reflected in the form of phase and 
amplitude modulations. These modula¬ 
tions, however, are spatial rather than 
temporal. Thus, the amplitude and phase 
of the light is different at each point 
on the recording plate. The light wave 
falling on the photographic plate from 
the object might be likened to a modu¬ 
lated carrier wave, while the light re¬ 
flected from the mirror performs the 
same function as the local oscillator. 

The photographic plate serves two 
purposes. The first is an obvious one: 
the plate acts as a storage device, stor¬ 
ing the recorded waves for later use. 
The second function, less obvious but 
none the less essential, is that of an opti¬ 
cal detector, analogous to the detector in 
a receiver. The photographic plate, 
since it responds to intensity, records 
the square of the sum of the light waves 
received from the object and the mirror. 

The plate is thus a square-law device 
and produces, through detection, a dif¬ 
ference-frequency signal. This new sig¬ 
nal is analogous to the IF in a receiver, 
except that it is a spatial carrier wave 
instead of a temporal one. This modu¬ 
lated spatial carrier, or fringe pattern, 
which contains the intelligence that was 
on the light wave, is the signal that is 
stored on the photographic plate. 

The process bears a close resemblance 
to sound recording where sound waves 
are converted into modulations of the 
grooves of a phonographic disc. 

To carry out this recording process, 
the light must have two special proper¬ 
ties: spatial coherence and temporal co¬ 
herence or monochromaticity. If the 
light is not monochromatic, then the 
recording will be duplicated for each 
wavelength component. The fringe pat- 
tern on the plate will be washed out, 
and only a uniform darkening of the 
plate will result. Similarly, if the light 
lacks spatial coherence, that is, if the 
light has not been effectively derived 
from a point source, then each effective 
point of the source will similarly dup¬ 
licate the entire modulation process, and 
the fringe pattern will be ruined. Thus, 
the subject to be photographed must 
be illuminated by a spatially coherent, 
monochromatic source, and the laser is 
by far the best of such sources. 

The photographic record produced is 
called a hologram. When viewed in 
ordinary light, it is completely unintelli¬ 
gible, yet it contains in a peculiar way, 
all the information necessary to recreate 
the original subject. 

The recreation, or reconstruction pho- 
cess, is carried out by placing the holo¬ 
gram in a laser beam. As the light 
waves pass through the plate, they inter¬ 
act with the recorded fringe pattern. 
Emerging from the plate are three sets 
of waves, as shown in figure 2. One of 
these sets, the one which is undeviated, 
is of no interest. The other two wave 
sets, which are analogous to the sum and 
difference frequencies that are generated 
by an electronic mixer, are spatially 
modulated in accordance with the modu¬ 
lations on the fringe pattern. 

These waves thus resemble the original 
waves which were recorded by the plate. 
One of the wave sets is in fact identical 
to the original waves and can be focused 
by a lens to form an image of the 
original subject, even though the original 
subject is no longer present. 

If the wave set is intercepted by an 


observer, he will interpret it as coming sensitive to polarity changes in the 
from a subject located on the other, or carrier wave. 

source, side of the plate, at the same Finally, the contrast rendition or grey 
position relative to the plate as was scale of the reconstructed image is 
occupied by the original subject. Thus, always very nearly that of the original 
the observer looks through the hologram subject. This is true regardless of the 
plate as if it were a window, and through gamma, or contrastiness, of the photo- 
it he sees what may be called a “ghost graphic emulsion. In particular, the 
subject.” hologram can be recorded on an emul- 

The other set of waves, which is de- sion which does not produce grey scales, 
viated in the other direction, is similar such as the high-contrast emulsion for 
to those waves which exposed th e plate photography of line drawings, 
but differ in having a complementary or The resulting hologram will then have 
conjugate property, which results in the only two levels of photographic density 
formation of an image on the side of the —transparent and opaque—but the re- 
plate away from the source. This is constructed image will hav e a complete 
called a real image and appears to be grey scale which essentially matches that 
suspended in space between the holo- of the original object, 
gram plate and the observer. Although Because no viewing optics are used. 


Figure 2. Recon¬ 
structing the 
image. Laser light 
passes through 
plate and pro¬ 
duces both real 
and virtual im¬ 
ages. 


OBSERVATION OF 
VIRTUAL IMAGE 



VIRTUAL IMAGE REAL IMAGE 


the observer often has difficulty focus¬ 
ing on this image, it can, under the 
proper conditions, appear even more 
dramatic than the other, or virtual 
image. 

The reconstructed images have several 
interesting properties other than those 
pertaining to their three-dimensional 
nature. First, each part of the holo¬ 
gram, no matter how small, reproduces 
the entire image. Thus, it may be 
broken into small fragments, with each 
fragment producing the entire picture. 
However, as the pieces become small, 
resolution is reduced, since resolution is 
related to aperture and the fragment size 
is the aperture of the imaging process. 

This curious property can be under¬ 
stood by recalling the statement made 
earlier—that each point on the subject 
illuminates the entire plate. Thus, every 
point on the subject is contained in 
every part of the plate, and each part 
thus reproduces the complete subject. 

Another curious property is that the 
process does not produce a negative. 
The hologram, as made in the above- 
described manner, would ordinarily be 
regarded as a negative, but the image 
that it produces is a positive. If the 
plate were copied, for example, by con¬ 
tact printing, the image reconstructed 
from the copy would also be a positive. 
Negatives just do not occur. 

This phenemenon, upon further 
examination, becomes less strange. The 
image is recorded on the plate in the 
form of a modulated wave. Contract 
printing, for example, causes only a 
reversal of the polarity of the wave, 
just as does a vacuum-tube amplifier in 
typical circuit arrangements. However, 
polarity reversal of an RF waveform 
does not alter the detected signal, 
whether it be a sound wave or a tele¬ 
vision display. Similarly, the recon¬ 
structed image from a hologram is in- 


the usual optical limits and distortions 
do not apply in this method of photo¬ 
graphy, where hologram microphotos 
having resolutions of only one angstrom 
have been produced. 

With the demonstration of high- 
quality, three-dimensional imagery, we 
have turned our attention to possible 
applications. Certainly, simulation and 
training devices and general three-dimen¬ 
sional display systems are natural areas 
of application. Three - dimensional 
motion pictures and television seem 
obvious and exciting possibilities. 

It must be recognised, however, that 
application in these areas, while pos¬ 
sible, is technically difficult. For ex¬ 
ample, bandwidth demands of a holo¬ 
gram television system would be 
enormous, possibly 100 times that of 
conventional television, unless one were 
willing to compromise in attaining the 
dramatic effects inherent in the wave- 
front reconstruction method. 

Applications in microscopy have been 
proposed and demonstrated. Gabor, 
many years ago, proposed to improve 
electron microscopy by making a holo¬ 
gram with electron waves and recon¬ 
structing it in the visible region, where 
one has better control of system aberra¬ 
tions. 

Several years ago El-Sum and Baez, 
formerly of Stanford University, demon¬ 
strated wavefront reconstruction at 
X-ray lengths, with the reconstructions 
being made in the visible region. By 
this technique, it is possible to produce 
sharply focused images of objects illu¬ 
minated with X-rays, even though it is 
in general not possible to focus X-rays. 
The difficulty in achieving coherence in 
X-ray sources has been an obstacle, but 
this difficulty may in time be overcome. 

Other applications can be expected to 
develop, particularly as a result of 
advances in laser technology. 

(“Electronics World,’’ Oct., 65) 
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In 1945 LEAK released a revolutionary high fidelity amplifier. . . 
the famous “Point One” series. For the first time power amplifiers 
were marketed with a distortion content of less than 0.1 %. 
Advertisements at the time stated—”. . . these figures establish 
such radically new standards that they may occasion some surprise. 
We therefore wish to stress that no error appears in this announce¬ 
ment". Communications laboratories with accurate measuring 
facilities checked LEAK claims ... and placed substantial orders. 
Audio engineering history was made ! 

Since this time LEAK engineering and design have been a step 
ahead; the release of the solid state LEAK “Stereo 30” is another 
first for the LEAK organization. Harold Leak says ... “ This is the 
finest amplifier we have ever designed 1". The “Stereo 30” offers 
the discriminating music lover studio quality sound reproduction, 
advanced audio engineering and pleasing aesthetic design. 
Nothing can be added to the circuitry to improve performance 
for the “Stereo 30” represents the* highest standards obtainable. 


m 

ns 


treble 


SPECIFICATIONS: 

TRANSISTORS: 2-AC1Q7, 4-GET113, 2-0C44, 
2-AFU8, 2-GET538, 2-AC12/Z, 4-AD140. 

DIODES AND THERMISTORS: 2-20AS, 
2-VA1055, 2-VA1039. 

POWER OUTPUT: Ten watts per channel 
into a 15 ohm load. Fifteen watts per 
channel into a 4 ohm load. (Both 
figures are IHFM music rating). 

POWER CONSUMPTION: 40 watts. 

INPUTS: Five position switch for Pick-up 
(Mono or Stereo), Tape Head (Mono or 
Stereo), Tuner (Mono or Stereo), Tape 
Amp. (Mono or Stereo) — and Micro¬ 
phone (Mono or Stereo). 

SENSITIVITY: PicK-up ... 3.5 mV at 47k 
ohms, 20 mV at 33k ohms, 60 mV at 
100k ohms. Tape Head . .. 3mV at 
40k ohms. Tuner ... 100 mV at 100k 
ohms or 500 mV at 50k ohms. Tape 
Amp. ... 125 mV. Microphone ... 3 
mV (Mono or Stereo). 

Australian National Distributors : 


FREQUENCY RESPONSE: Plus or minus 1 
dB 30 c/s to 20 kc/s. 

FUNCTION SWITCH: For Mono, Stereo, 
both channels Left, both channels 
Right. 

BASS CONTROL: Continuously variable, 
plus or minus 16 dB at 50 c/s. 

TREBLE CONTROL: Continuously variable, 
plus or minus 16 dB at 14 kc/s. 

FILTER AND SLOPE: Turnover frequencies 
4, 6 and 9 kc/s. Used with the treble 
control gives extremely wide range of 
high frequency attenuation. 

BALANCE: Either channel may be faded 
to zero. 

DISTORTION: Total harmonic distortion 
is 0.1% for 8 watts output per chan¬ 
nel into a 15 ohm load. (IHFM.) 

PRICE: Less than equivalent valve 
amplifier. 

DIMENSIONS: 13" x 41 / 4 " x 9" deep. 

WEIGHT. 14 lbs. 


Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890. 
INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
S.A.: Eilco Sales Pty. Ltd., 9 Osmond Terrace, Norwood. Tel. 3 6345 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitrner’s Music House, Smith Street, Darwin. Tel. 3801 
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No nuclear fusion yet 

Several problems still have to be overcome before the power 
of nuclear fusion can be used for peaceful purposes, says a report 
by the International Atomic Energy Agency (I.A.E.A.) after a 
review of over 100 papers read to a meeting in Britain in 
September of more than 270 of the world’s leading specialists 
in nuclear fusion research. 

Looking back over the meetings, the I.A.E.A. report says 
there has been a pronounced development in the subject from 
early speculation, through controversy, to general agreement. 
Now there seems to be substantial unanimity on what is ob¬ 
served in major experiments wherever they are undertaken. The 
same situation is largely true of the theoretical work and the 
correlation with experiment has noticeably improved. However, 
better understanding does not necessarily mean that the prob¬ 
lems look any easier — though they now can be more clearly 
defined. 

The ultimate objective is to hold an assembly of extremely 
hot ions and electrons (a plasma) in isolation until nuclear 
fusions cause a net gain in energy. Magnetic fields around 
the plasma still seems the only feasible way of ensuring isola¬ 
tion from other matter, and despite multiplicity in the designs 
of these magnetic traps, the problems still look formidable. 

The stability of the plasma in the magnetic field remains 
the crucial problem. Most of the papers — both theoretical 
and experimental — have been concerned with instabilities, how 
they originate, make their presence known and how they can 
be prevented. 

Turning to particular classes of experiments, some diffi¬ 
culties can be foreseen for the open-ended traps which accept 
plasma losses from the ends in the hopes of stability. At 
low plasma densities it seems that traps designed as magnetic 
wells are not the complete solution although some of the most 
dangerous instabilities are suppressed in such traps. 

Experiments at higher densities (e.g. thetatrons) suffer from 
troublesome loss processes from the ends of the trap which 
may not be quite such an obstacle at lower plasma densities. 
Established experiments using closed line traps such as Stella- 
rator, Tokomak and Zeta, have all made progress, though 
the plasma containment times remain well short of those essen¬ 
tial for the realisation of a net gain in energy. New toroidal 
(ring-shaped) magnetic trap systems have been discussed which 
are likely to give rise to a further generation of closed-line 
experiments. Substantial improvements have been reported on the 
development of plasma guns and in the efficient introduction of 
hot dense plasma into magnetic fields. 


The report added: This clear, hard look at the problems of 
nuclear fusion research has shown that there are still several 
instabilities to be overcome in the various plasma traps before 
a definite answer can be given to the question, “Is it possible 
to make a controllable nuclear fusion reactor for electrical 
power generation?” 

Instant heat for car seats 

Car seats which warm up immediately until the car heating 
system comes into play are available as an extra on Cadillac 
cars this year. They keep driver and passenger warm during 
the time required for the engine coolant to heat up enough to 
discharge warm air into the car. 

Carbon cloth panels made by the carbon products division 
of Union Carbide Company, 270 Park Avenue, New York, are 
inset into the back and seats of the car. Current from the 
generator warms these as soon as the engine starts. The carbon 
cloth is made by winding resistive carbon yam with glass fibres 
for insulation and then weaving it into cloth. 


Produces smooth wire 

A new wire-drawing technique in U.S.A. is said to produce 
a product with an unusually smooth surface. Bell Telephone 
Laboratories of 463 West Street, New York City, draws the 
wire while it is immersed in a bath of liquid subject to ultra¬ 
sonic vibration. This keeps in suspension any impurities which 
might otherwise settle on the wire and cause embedded particles 
or scratches. 


Chemicals stop flame in wood 

A fireproofing agent designed for incorporation into chip¬ 
board and other wood-based materials is claimed to act so 
effectively that even when the finished product is exposed to 
very high temperatures it will char without supporting the fire 
in any way. It contains boric acid and antimony trioxide and 
is added to the product during manufacture with the glue and 
other constituents. Manufacturers of this product are August 
Moralt Holz-Industries, of Bad Tolz, Oberbayern, West Germany. 

Helps wood keep its colour 

A process for reducing discoloration of wood, caused by 
sunlight and ultra-violet light, has been developed by Deutsche 



A Honeywell 200 
computer which auto¬ 
matically translates 
into its own language 
programs originally 
written for other com- 
puter systems has 
been ordered by The 
Broken Hill Pty. Co. 

Ltd. It will be 
used with other com¬ 
puter equipment for 
payroll records of the 
company's 11,500 em¬ 
ployees, stores inven¬ 
tory control, scientific 
and engineering calcu¬ 
lations and statistical 
operations. A 200 
computer is seen here 
in the Honeywell Ser¬ 
vice Centre, Sydney . 
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METRIMPEX PORTABLE TV TESTER TR-0809 

lightweight - compact - tests every stage 


Designed for use with TV receivers the TR-0809 is a compact, light and portable unit which provides test and 
measurement facilities for every stage and function of a TV receiver. This instrument, which is of high accuracy, 
is suitable for use in fixed locations—laboratory and service sections—also in the field. It can also be used for 
servicing radio receivers. 

Among the many facilities provided is an inbuilt valve voltmeter which is, itself, an extremely useful instru¬ 
ment apart from its application to TV receiver service. This VTVM has 20 ranges covering DC and AC volts, 
also resistance. 

The TR-0809 is housed in a metal case fitted with a leather carrying handle and finished in hammertone 
lacquer. A leather carrying case with shoulder strap is also supplied as standard equipment. 

SECTIONS INCORPORATED IN THE TR-0809 

HF Signal Generator (5.2Mc/s-220Mc/s) 

Pattern Generator with sync pulses 
FM Intercarrier Generator (5.5, 6.5Mc/s) 

RF Signal Generator (200Kc/s-6Mc/s) 

Crystal Oscillator (5Mc/s) 


DC: 50mV-1000 Volts (7 ranges) 
100V-20KV with probe 

Valve 

Voltmeter") AC: 50mV-300V (6 ranges) 


Resistance: 0.1 ohms— 

1000 Megohms (7 ranges) 


Audio Generator (lOOOc/s) 


Mixer circuit for calibration and measurement. 


ACCESSORIES 

A comprehensive set of accessories and tools—even a soldering iron—forms part of the equipment. This is 
stowed in a strong fabric holder which, during transport, is housed in the leather case accommodating the main 
equipment. This assembly thus makes a complete and convenient set-up for servicing n the field. 

Assembled co-axial cable Mains Connector, 6 spare fuses 

Measuring Lead Leather carrying case with shoulder strap 

Balancing Transformer Operating Instructions 

H.T. Probe (up to 20KV) Soldering Iron (24V—plugs into unit) 

Ground Clamp Set of Tools (Screwdrivers, pliers, etc.) 


PRICE £150 F.i.S. all capital cities with all accessories (plus tax @ l 2 , / 2 %) 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MELBOURNE: 

IS ABBOTSFORD ST., 
NTH. MELBOURNE. 
(30-2491-2) 


ADELAIDE: 

372A SOUTH ROAD, 
GlANDORE. (53-4117) 


BRISBANE AGENTS: 
T. H. MARTIN P./U 
WILSON HOUSE, 
CHARLOTTE ST. 
(2-1785) 


PERTH AGENTS: 

C F. LIDDELOW 8r CO., 
239 NEWCASTLE ST., 
PERTH (28-1102) 


TASMANIA AGENTS: 
k. w. McCulloch p./l. 

P.O. BOX 404G 
LAUNCESTON (2-5322) 
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SCIENTIFIC NEWS-coni. 


Advance Produktion G.m.b.H. of Nibelungenstrasse, Lautern/ 
Odenwald, Germany. The process is particularly intended for 
wood used for furniture and household fittings. 

The timber is treated successively with a hot alkaline solu¬ 
tion, an acid solution and an impregnant solution containing an 
ultra violet absorber. The company claims that the tendency for 
wood to take on a red-brown colour over the years is drastically 
reduced. 


Submarine barge has brakes 

A submersible barge, said to have little underwater resistance, 
to be suitable for towing at relatively high speeds at sea, and 
readily controlled by a quick-response braking system has been 
designed by Shin Mitsubishi Heavy Industries, of 10, 2-chome 
Marunouchi Chiyoda-ku, Tokyo, Japan. 

The braking system is controlled by compressed air cylinders 



This impressive aerial array is used by the Atomic 
Weapons Research Establishment at Aldermaston, 
England, for studying electromagnetic radiation from 
the sun, as part of the non-military work included in 
the Establishment’s experimental program. The Estab¬ 
lishment is also developing an early warning system for 
the Concord supersonic aircraft to give advance notifi¬ 
cation of faults which may occur in supersonic flights. 


mounted in tanks in the fore and aft sections of the vessel and 
is designed to stop overshooting of the towing vessel when speed 
is reduced. The vessel could be used for rubbish disposal, fast 
sea transport and ship-to-shore unloading. 

Metallised graphite 

What is claimed to be an original method for the diffusion 
saturation of graphite powders by the transition method to form 
carbides on the surfaces of the particles, is claimed by the 
Odessa Polytechnical Institute (Poroshkovya Metallurgivy No. 9, 
1965, Vol. 9, 33). The important feature claimed for the tech¬ 
nique of obtaining carbides on graphite surfaces is that no 
reducing medium such as hydrogen is required. 

The Russian research involved in this development, in a 
field which is becoming increasingly important for the manu- 
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facture of electrical carbon components, antifriction devices and 
engineering parts, also showed that it is possible to obtain 
titanium, molybdenum and tungsten carbides on the surfaces 
of the powders. 

Ice-removing chemicals 

After tests of many chemicals, the United States authorities 
have selected a mixture of 75 per cent tripotassium phosphate 
and 25 per cent formamide as the best for removing snow and 
slush from airport runways at temperatures down to —10 degrees 
F (—23 degrees C). Tests were conducted by the Monsanto 
Chemical company at Dayton, Ohio, and it was found that the 
mixture caused less damage to runway surfaces than salt and 
sand mixtures currently in use. 

It was also concluded that the mixture could be produced 
at reasonable cost, bearing in mind that the eight largest air¬ 
ports in the United States spend about one million dollars a 
year on snow clearance. The mixture is to be tested for its 
effects on grass and rubber at the National Aviation Facilities 
Experimental Centre, Atlantic City, New Jersey. 

Records played from below 

In a small and compact portable record player reported by 
Nippon Columbia K.K. of 125 Minato-cho, Kawasaki, Japan, 
the pick-up and stylus play the record from underneath. The 
company states that it plays when the case is horizontal or in 
any inclined position and is therefore well suited for outdoor 
use. The pick-up arm automatically moves into the playing 
position after a record is placed on the turntable and the lid 
closed. 


Anti-slip for locomotives 

An anti-slip device for locomotives consisting of an electric 
pulse generator coupled to a sand scattering box has been 



The Royal Greenwich Observatory, at Hurstmonceux 
Castle, Sussex, U.K., will soon have a 98 inch tele¬ 
scope, which will be the largest in Europe. The instru¬ 
ment is seen in the picture at the works of Grubb 
Parsons Ltd., Newcastle upon Tyne. All parts of the 
instrument have been made in Britain, but the raw 
material for the glass, worth £50,000, was a gift from 
U.S.A. Total cost of the telescope is approximately 
£691,000. It will be known as the Isaac Newton tele¬ 
scope, and Britain hopes that it will put the country 
back in the world class of astronomy . 
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ROLA 

MODELS 
C6-4D and 6-4D 


Typical of the complete Rola loudspeaker range, 
which has been tailored to meet every conceiv¬ 
able, practical requirement, are these two new 
small elliptical loudspeakers — Models C6-4D 
and 6-4D. 


Model C6-4D, a modern 
slimline Ferrite magnet 
speaker, is ideal for most 
radio and TV applica¬ 
tions. 


Designed to produce most sound for least input 
and sized to meet the requirements of modern 
portable or TV receivers, these space-saving 
speakers have a diaphragm area giving a fre¬ 
quency response equal to that of a normal 
round 6-inch loudspeaker. The modern Ferrite- 
type C6-4D is ideal for most applications but 
the Alnico magnet Model 6-4D is also available 
for special TV applications. The only difference 
between the two models is the front-to-back 


Model 6-4D is for TV 
Portables where the 
speaker is mounted very 
close to the picture tube. 


dimension. 


A Unit Of The 


Plessey Components Group 

ROLA COMPANY (AUSTRALIA) PTY. LTD. 

THE BOULEVARD, RICHMOND, VICTORIA. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. 
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developed by Krauss Maffei A.G. of Menchen-Allach, Germany. 
When the driving wheel changes its rotational speed abruptly due 
to slip the electric pulses generated cause sand to be injected 
between the rail and the wheel so that the slip is brought 
under control in the shortest space of time. The control also 
acts on the engine to reduce the power applied to the wheels. 


Heater for corrosive acids 

An inexpensive, rugged electrical heating element for use 
in hydrofluoric acid, phosphoric acid and other highly corrosive 
liquids has been brought out by Eltron (London) of Accrington 
Works, Strathmore Road, Croydon, Surrey, England. 

It is a metal-sheathed coated heater capable of continuous 
operation at around 130 degrees C and available either as a 
portable unit or as a bank of elements for fitting into a terminal 
box and mounting on the top edge of an acid bath or vat. 


New PVC metal coating 

Excellent adhesion of polyvinyl chloride coatings on difficult 
metals such as brass and copper without pre-treatment of the 
surface to be covered is claimed for a PVC formulation by 
Schramm Lack-Und Farbenfabrikcn A.G 164 Mulheimerstrasse, 
Offenbach/Main, West Germany. 


finalised, but enrolments for the course close February 15, 1966. 
For the benefit of students who miss a lecture, there will be a 
repeat of each one in the same week. The series has been 
designed for engineers and other senior personnel in industry. 
A seminar will be held at the conclusion of the course. 

The fee for the course is £3 ($6.00), which includes the 
cost of printed notes essential for the understanding of the 
lectures. Lectures will be at 7 p.m. each Tuesday, with re¬ 
peats at 7 p.m. on Thursday each week. The lecturer will be 
Dr. D. Haneman, who is senior lecturer in Physics at the 
university, and author of a number of research and review 
articles in the field of semi-conductors. 

Enrolments also close February 14, 1966 for a course of 
Methods Engineering 18.811G, which is. one of eight subjects 
of the Graduate Diploma Course in Industrial Engineering. It 
may also be taken as a miscellaneous subject by engineers, 
managers and supervisors in industry. This subject, of 40 hour- 
long lectures, is to be offered over First and Second Terms by 
Radio University, and as a tape correspondence course elsewhere 
on application. Cost of the course is £10, including notes. 
Students who are allowed to take 18.811G as part of the 
requirements for the graduate diploma will also be required to 
carry out 30 hours’ laboratory work in Sydney. This will be 
distributed over five Saturdays in Terms 1 and 2, and there will 
be an additional fee for these periods. Lecturers will be Mr 
J. F. Close, University of N.S.W., Mr R. B. Mitchell, Colonial 
Sugar Refining Co., and Dr. E. R. Tichauer, University of 
N.S.W. 

Further information can be obtained from Radio University, 
P.O. Box 1, Kensington, N.S.W. (phone 663 0351, ext. 2691). 



Glass Airliners in 10 Years 

Fibre-glass would probably be used extensively in construc¬ 
tion of airframes for future supersonic airliners, predicted design 
engineers of the Lockheed-California Co., speaking at an inter¬ 
national meeting of aircraft designers and technologists. Ap¬ 
plication of fibre-glass technology to airframe design was only 


A program of research into the special properties of 
laser produced light , and the application of lasers to 
telecommunications , is being conducted at the 
Standard Telecommunications Laboratories at Harlow , 
Essex , U.K. In this picture , a scientist is seen making 
adjustments to a gas laser , developed for experimental 
purposes . 


The plastic is mixed with hetone, epoxy resins, titanium 
dioxide, decalin, solvent naphtha and a barium-cadmium stabiliser. 
It is applied to the metal in a suspension and after a period 
of evaporation the coated metal is stoved for 15 minutes at 
420 degrees F. 

Painting under water 

Alf Bjercke, of Oslo, has developed a ship’s paint that 
can be applied under water. The coating must be put on in 
thick layers—up to 3,000 microns, compared with 90-l$0 microns 
for a “thick-film” application of conventional ship’s paint. 

The frogmen who tested the paint say that the best 
tool for application is neither brush nor spray-gun, but the 
human hand. A handful of paint is pressed against the hull, 
where it sticks after 20 seconds. Chemical characteristics of the 
two-component, epoxy-based paint forces all water away from 
the hull. The paint must be used in the first 40 minutes after 
the two components have been mixed. It hardens on the hull 
in one to two days. The main use for the paint is in repair 
work which does not involve docking the ship. 

Semi-Conductor Course 

Radio University, the transmitter operated by the Division 
of Post-Graduate and Extension Studies, University of N.S.W., 
will broadcast a series of nine lectures, each of one hour 
duration, on the fundamentals and properties of semi-conductors. 
The date of commencement of the lectures has not yet been 
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A fluorescent magnifying lamp designed for working 
on small components was displayed at the recent 
“Industry *65” exhibition at EarVs Court , London , by 
Thousand and One Lamps Ltd., 386 Lee High Rd. f 
London , S.E.12 . The model seen here has a 22 Watt 
tube , and can take auxiliary lenses for increased 
magnification. Once moved into the desired position , 
it remains fixed , leaving both the operative*s hands free 
for working. 


five to ten years away, they said, bringing with it weight savings 
of nearly one-third compared to present metal construction. 

The speakers disclosed that Lockheed had devised original 
production techniques to build large test sections of aircraft 
wings of fibre-glass, and that new high-strength filaments made 
of glass and other elements promised the most significant advance 
in vehicle performance seen in many years. The new materials, 
known as monofilament composites, are like glass in that they 
have a formless non-crystalline composition enabling them to 
withstand temperatures of about 2,000 degrees F, and thus adapt¬ 
able to supersonic flight. They also revealed that Lockheed had 
produced high-strength glass filamented material in sheets ready to 
be cut, sawn, drilled or machined like metal, or moulded like 
plastic. 
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A-50 TYPE — HIGH COMPLIANCE SPEAKER 


6"-5w, 60- 16000 c/s. 8"-8w, 50- 16000 c/s. 

A-9 TYPE — NARROW DEPTH DUAL CONE 
12” - 20 watt, 30-13000 c/s. 

CX-1 TYPE — CONCENTRIC TWIN-SPEAKERS 
6' -8w, 50-16000 c/s. 8"-10w, 40-16000 c/s. 


5" - 8 watt, 50 - 16000 c/s. 

CX-50 & TX-50 TYPES TWO-WAY AND 
THREE-WAY HIGH COMPLIANCE SPEAKERS 
8 "-15w, 30-22000 c/s. 10"-20w, 25-22000 c/s. 
12"-25 watt, 18-22000 c/s. 


AVAILABLE FROM YOUR RETAILER OF 


& CO. PTY LTD. 


FOR SUPERB REPRODUCTION 


PEAK 
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Skin For Structures 

Decade-X is a long-life liquid plastic 
which provides a decorative, protective skin 
to structures, according to the manufac¬ 
turer, Liquid Plastics, of Ashworth Street, 
Preston, Lancashire, England. Applied by 
brush, it is stated to absorb thermal move¬ 
ment, bridge hairline cracks and maintain 
a continuous surface that can breath. It 
is also stated to bond perfectly to all 
building materials and has a covering 
capacity of six-nine square yards per gallon 
for roofing and about 15 square yards for 
other structures. Nine colours are available. 

Special Quality Laminate 

A new grade of copper-clad P.T.F.E.- 
glass fabric laminate has been developed 
by Formica Ltd. (U.K.), for printed circuit 
applications where very high frequencies 
are being used, where low power losses are 
essential and where high temperatures may 
be encountered. A typical example of its 
use will be found in missile technology 
where rapidly changing temperatures may 
cause frequency drift in the control equip¬ 
ment of the rocket thereby causing loss of 
contact with the ground station. It can also 
be used in the manufacture of radar wave¬ 
guides for aircraft, or wherever microwave 
circuitry is employed in instruments sub¬ 
ject to harsh environmental conditions. 

The laminate is manufactured from con¬ 
tinuous glass filament woven into a fabric, 
impregnated with P.T.F.E., and subsequently 
clad on both sides with copper foil; these 
materials are bonded together by means of 
controlled heat and pressure. A particular 
feature of the new laminate is its ability 
to withstand long periods of damp heat 
without serious deterioration. At present, 
the laminate is available in sheets with 
maximum size of 24 x 12 inches. 

Electric Fumigator 

An electrically operated portable fumi¬ 
gator which is said to be very effective in 
control of insect pests, but which is harm¬ 
less to animals and humans, has been de¬ 
veloped in U.K. by A. and A. Industrial 
Equipment Ltd., 14 Grosse Belgrave, Leeds 
2. The fumigator is suspended from any 
convenient position, and when charged with 
a cartridge of a special insecticide, will 
effectively fumigate up to 650 sq. feet, 
of floor area, or 5,000 cubic feet of space, 
for a period of 15 hours. Refills of insecti¬ 


cide are supplied in heatproof glass jars, and 
running costs are said to be a few pence 
per hour. 

The makers say the fumigator is ideal 
for such places as poultry houses, cow¬ 
sheds, and piggeries, but since the insecti¬ 


The Institution of Radio and 
Electronics Engineers Australia 
has announced that His Excel¬ 
lency The Right Honourable 
Lord Casey , P.C., G.CM.G ., 
C.H., D.S.O., M.C., KStJ., 

Governor-General of the Com¬ 
monwealth of Australia, has 
granted his patronage to the 
Institution. 


cide used is harmless to humans, and has 
no unpleasant smell, it may also be used 
in kitchens, bakeries, greenhouses and farm 
buildings. 

Educational TV in UK 

The use of closed-circuit TV in educa¬ 
tional establishments has grown rapidly 
during the past few years, and latest indica¬ 
tions are that this growth seems likely to 
continue. In U.K., the Edinburgh Univer¬ 
sity has ordered from the Marconi Company 
a closed circuit system, for its first-year 
science building, which will be the largest 
single educational TV system in Britain. 
It will comprise nine automatic TV cam¬ 
eras and 51 receivers, with comprehensive 
control room and wired vision and sound 
distribution network linking lecture theatres 
and viewing rooms throughout the build¬ 
ing. 

Three different programs can be distri¬ 
buted simultaneously to selected viewing 
rooms throughout the building from the 
control room. A feature of the system will 
be the comprehensive control facilities. A 
lecturer will be able to control the program 
channel selection and volume from a single 
point, close to his desk, for all receivers 
in the room. The cameras to be used will 
be the new Marconi V322 series, which have 
been designed specifically for educational 
TV. These cameras incorporate a number 
of fully automatic features, including auto¬ 
matic adjustment over a wide range of light¬ 
ing conditions. Normally, the only elec¬ 
tronic control that needs to be operated is 
the ON/OFF switch, the company says, q 



Here is an artist's impression of the newly completed factory of Zephyr 
Products Pty. Ltd ., located on a one acre site at 70 Batesford Rd., Chad- 
stone, Victoria, which the company will occupy in February. The site of the 
new factory is two miles east of the present factory at Glen Iris. The 
company has been based on the Glen Iris premises for II years, but they 
are now inadequate because of expanding volume of business. The office 
block of the new premises is self-contained, and comprises board room, 
directors? offices and general office. At the rear, on ground level, are the 
main store, production areas and goods receipt and despatch. A basement 
section at rear contains staff facilities, storage and production space. 
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World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

mm 
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A FOUR-CHANNEL 


The mixing unit described in this article has been designed 
especially for amateur tape recordists, movie makers and 
public address men. It will blend together signals from up to 
four sources — two dynamic microphones and two crystal/ 
ceramic pickups. Fully transistorised, it offers outstanding 
performance, compactness and economy of operation. Details 
are also given for optional level metering and mains power 
supply circuits for those who wish to build a more elaborate 

mixing unit. 

By Jamieson Rowe 


In the production of tape recordings 
of plays or musical performances, or the 
compilation of film sound-tracks or slide 
show commentaries, it is usually found 
necessary to blend together in controlled 
amounts the signals from a number of 
sources — microphones, gramo pickups 
and tape recorders. The same situation 
tends to rise in all but the simplest pub¬ 
lic address installations. 

As a great many tape recorders and 
film amplifiers — and to a lesser extent, 
public address amplifiers — have rather 
limited facilities for mixing signals, it 
often becomes necessary to employ a 


separate device to perform the required 
blending and fading. The auxiliary de¬ 
vice may be anything from a small box 
with a few potentiometers and resistors 
to an elaborate multi-channel mixing 
console with almost as many knobs and 
meters as an airliner cockpit, depending 
upon the complexity of the job involved. 

In our experience, the majority of 
amateur mixing jobs can be handled quite 
adequately by quite a modest mixing 
unit — one capable of accepting signals 
from up to two microphones and two 
gramo pickups or tape recorders. Smaller 
mixing units tend to offer insufficient 


mixing facilities, while larger units be¬ 
come too costly, considering the rarity 
with which their full facilities are re¬ 
quired. 

The mixing unit to be described is vir¬ 
tually a transistorised counterpart of an 
earlier and very popular mixing unit 
which we described in December 1961. 
It has been designed in response to a 
number of requests for a unit having 
the same high performance as the 1961 
design combined with the convenience 
of battery operation. 

As with the 1961 design, the new unit 
features inbuilt preamps for the two 
microphone inputs. However, whereas 
the valve design would accept signals 
from both crystal/ceramic and dynamic 
microphones, the new unit will operate 
satisfactorily only with the latter type. 
This limitation arises from the difficulty 
of providing a very high impedance low- 
noise input circuit at reasonable cost 
using currently available transistors. In 
view of the present availability of high- 
quality dynamic microphones at modest 
cost, we feel it to be an acceptable quali¬ 
fication. 

The circuit diagram of the new mixer 
shows its essential simplicity. Seven 



The circuit diagram of the new mixing unit . 
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AUDIO MIXER 


silicon transistors are used in all, three 
in each microphone preamp and the re¬ 
maining transistor in the mixing stage. 

The microphone preamps employ a 
circuit which has been adapted from the 
disc/tape preamp design published in 
October, 1965; the same general arrange¬ 
ment of a low-noise NPN common- 
emitter stage and following DC-coupled 
feedback pair is used, with the feedback 
altered to give “flat” response. The basic 
microphone preamp circuit has an input 
impedance of approximately 11K, a re¬ 
sponse flat within 3dB from 20cps to 
50KC and a gain of approximately 375 
—giving an overall mixer gain of 750 
times for each of the two microphone in¬ 
puts, with response flat within 3dB from 
30cps to 40KC. 

In basic form, then, the microphone 
channels have adequate gain and re¬ 
sponse for all but the very lowest imped¬ 
ance microphones; however the input 
impedance is somewhat low for the 
“high” impedance variety. To match the 
latter type, 39K input series resistors are 
added as shown — to provide the pre¬ 
amps with a standard 50K input imped¬ 
ance. Small capacitors must be added 
at the same time to compensate for treble 
losses introduced by the resistors. 

As might be expected the input resis¬ 
tors drop the gain by about three times. 
However, this still gives an overall gain 
for each microphone input of 250 times, 
which should be more than adequate 
for most high impedance microphones. 
For low and medium impedance micro- 


The completed mixing unit , ready for use . 


SPECIFICATION 

Four-channel audio mixing unit using 
silicon transistors. 

Two dynamic microphone channels: for 
high impedance types, input impedance 
50K with gain of 250. For low and 
medium impedance, input impedance 
UK with gain of 750. Response 
30cps to 40KC within 3dB. 

Two crystal/ceramic P.U. channels: In¬ 
put impedance 500K, unity gain. 
Response 20cps to 40KC within 3dB. 

Designed for nominal 250mV output 
level but will deliver more than 5V 
RMS before clipping. Output impe¬ 
dance less than 22K . 

Mic. channels noise"" — 54dB below 
250mV output; pickup channels better 
than — 60dB. T.H. distortion at IV 
RMS output 0.15 per cent. 

Maximum control interaction ldB. 

Operates from two small 9V batteries; 
drain 1.5mA at 18V. 


+ 18V 


— IO 


^-OUTPUT 


phones the 39K resistors and .0015uF 
capacitors are omitted to give the full 
gain of 750. 

Very low impedance microphones may 
be used by fitting input matching trans¬ 
formers. As the latter are usually in¬ 
tended for connection to 50K loads, the 
39K resistors and .0015uF capacitors 
should be retained when transformers are 
used. A supplementary diagram shows 
the method of connecting input trans¬ 
formers to the preamp inputs. 

The “pickup” inputs of the mixer will 
accept signals from crystal/ceramic pick- 
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ups, radio tuners, tape recorders or other feedback is applied. For a given open- 
sources of high-level signals. They pro- loop gain the maximum number of in- 
vide an overall gain of unity, with fre- puts to be used depends upon the input 
quency response flat within 3dB from impedances and gains required for the 
20cps to 40KC. The input impedance signals, together with the noise, distor- 
is 500K for both channels. tion and control interaction levels which 

The mixing stage itself uses a single can be tolerated, 
silicon NPN transistor type 2N3565 or In general, the higher the gains and 
BC108 or similar. The stage is a con- input impedances required, the fewer 
ventional common-emitter amplifier but the inputs which may be connected for 
is given stable gain, low distortion and a given set of noise, distortion and con- 
low input and output impedances by trol interaction criteria. Thus with a 
the application of negative voltage feed- single 2N3565 or BC108 as used in the 
back. The basic circuit is shown in present circuit, excellent performance 
figure 1. can be obtained when mixing up to 10 

The low-impedance 
level produced at 
point “A” of figure 1 
due to feedback 
through resistor Rf 
plays an important 
part in the operation 
of the mixer stage, 
because it ensures 
that the gain of the 
stage as seen by any 
of the inputs is vir¬ 
tually independent of 
the impedance con¬ 
nected to the other 
input terminals. This 
means that the signals 
can all be derived 
from standard gain 
control potentiometers 
without interaction 
between the controls. 

The input impedance of each input medium-impedance inputs (Rl, R2, etc., 
is very close to the value of its input all equal to 47K) with a gain of 10 (Rf 
series resistor—Rl or R2 or R3, etc. made 470K), or eight higher-impedance 
Similarly the gain of the stage for each inputs (Rl, R2, etc., made 100K) with a 
signal is given by the ratio between Rf gain of 5 (Rf made 470K); but if higher 
and the input series resistor: signal 1 input impedances and/or higher gains 
receives a gain of Rf/Rl, signal 2 a gain are required, the maximum number of 
of Rf/R2, and so on. allowable inputs falls. 

The maximum number of signals In the presently-described four chan- 
which may be mixed together with this nel unit Rf is 1M, the input resistors 
basic circuit depends upon the perform- for the microphone inputs are 470K 
ance required, but is fundamentally de- (giving a mixer stage gain of 2 times), 
termined by the gain of the stage before and those for the pickup inputs are 33K 


INPUTS— 


BASIC MIXER STAGE 
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Harmonic Distortion- 


Famous PIONEER 
AMPLIFIER No. 500 
and GARRARD 
TRANSCRIPTION 
TURNTABLE No. 4HE 

Details of Amplifier R.M.S. 

Output — 25 Watts per 
Channel. Freq. Resp. — 
plus or minus 1 DB 5 C.S. 
to 100 K.C.S. at 1 Watt Level. 

Less than 1 per cent at Rated Output. Size—15 ll-32in 
x 5 29-32in x 13 19-32in. Weight—28.71b. Seven Inputs 
with Sensitivity from 3 M.V. to 200 M.V. 1—Magnetic 
Pickup; 2—Crystal Pickup; 3—Tape Head; .4—Micro¬ 
phone; 5—Tuner; 6—Auxiliary; 7—Tape Record and 
Playback. Details of Turntable: Four Speeds—16 2-3, 
33 1-3, 45 or 78 R.P.M. 12in Diameter Turntable. Will 
accept up to 16in Records. 

SPECIAL PRICE Amplifier and Turntable 

$210 (£105) 

Freight forward. 

(Includes Ronette Crystal Turnover Stereo. Cartridge 
with Diamond Stereo/ L.P. Stylus and Sapphire Std. 
Stylus.) Other types of Cartridge may be supplied if 
required. 


MAGNAVOX SPEAKERS 

All Models available from stock. Write or call for Data 
Sheet. HF5S1C Tweeter—7.5 or 15 Ohm $ 5.20 ( 52 /). 
6SW, 7.5 or 15 Ohm, $ 13.15 (£ 6 / 11 / 6 ). 8WR 2.7 or 
15 Ohm, $ 14.25 (£ 7 / 2 / 6 ), 12 WR, 2.7 or 15 Ohm, 
$ 15.25 (£ 7 / 12 / 6 ). 

POST FREE. 


TRANSISTOR AMPLIFIER—SINCLAIR 
X-20 PULSE-WIDTH MODULATED 
AMPLIFIER AND PRE-AMP OPEN 
MATRIX BOARD CONSTRUCTION 

12 Transistors—Size 81in x 31in x lm. Weight 4oz. 

Input sensitivity—Imv. into 5000 ohms. Total harmonic 
distortion—less than ,1% at 10W. Frequency response at 
all power levels—20 C/S to 20 KC/S plus 1DB. Damp¬ 
ing Factor—Greater than 100. Quiescent Consumption— 
Approx. 150 MA. Supply Voltage—28 to 37 volts (7.5 
ohm Speaker>, 28 to 45 volts (15 ohm Speaker). 
OUTPUT POWER—7.5 ohm Speaker. 20 Watts RMS 
Music Power. 15 ohm Speaker 15 Watts RMS Music 
Power. 

Supplied with comprehensive descriptive booklet showing 
circuit and Recommended Circuitry for Volume and 
Tone Controls. 

$37 (£18/10/) 

POST FREE 

AC POWER SUPPLY TO SUIT— 

(Will supply 2 Amplifiers for Stereo use). 

$16 (£8) 

Post Free. 


<WF) 


RUBBER GROMMETTS 

Plastic Pack containing 50 Assorted. 

55c or 5/6 

Post Free. 


WORLD FAMOUS POLYPAKS $1 or 10/ 

Famous $1 parts paks—brand new—no rubbish. Ideal 
for amateurs, beginners, servicemen, enthusiasts. 


1. 30 carbon resistors, asst. 
1 watt and 1 watt, pre¬ 
sets, too. $1 or 10 /. 

2. 20 asst, capacitors. 5 
each paper, plastic, 
mica, ceramic. $1 or 10 / 


3. 20 silver mica capaci¬ 
tors, inc. 5% values. 

$1 or 10/. 

4. 20 styroseal plastic capa¬ 
citors. 20% and 10%. 

$1 or 10/. 


Guaranteed A1 quality. Popular brands. 1 pak—post¬ 
age 5d. 3 paks post free. 


CONDENSER SUBSTITUTION BOXES 

9 Values from 100 PF to .22 MFD selected by rotary 
switch c/w leads and clips. Post Free. 

$2.95 (29/6) 

RESISTOR SUBSTITUTION BOXES 

24 Values from 15 ohms to 10 megohms selected by two 
rotary switches c/w leads and clips. Post Free. 

$4.25 (42/6) 


SILICON DIODES 

18 amps at 50 PIV—available with either K or A to case 

95c each (9/6) 

1 amp at 1000 PIV $1.65 each (16/6) 

Post Free. 


EVEREADY JUNIOR SCIENCE KIT No. 1 

INTRODUCTION TO ELECTRICITY. Full of interest 
to all ages. Kit includes: Magnets, Compass, Electric 
Motor, Iron Filings, Wire Coil, Clips, Wires, Sockets, 
Lamps and Holders, Batteries and full-colour 52-page 
Instruction Book. 

$6.25 (£3/2/6) 

Plus Pack and Post, 25c. (2/6). 

EVEREADY JUNIOR SCIENCE No. 2 

Light, Mirrors and Lenses. Makes a Periscope, Camera, 
Kaleidoscope, Microscope, and Telescope. 

$8 (80/) 

Post Free. 



LOUD HAILERS 

Weight, 3ilb. Range up to 1,000 yards. 
CARDIOID MICROPHONE — may 
be detached at will. UNBREAKABLE 
— SHOCKPROOF — WEATHER¬ 
PROOF. Useful for: Lifesavers, Coast¬ 
guards, Scouts, Sporting Events, Build¬ 
ing Construction, Fairs, Shows, Super¬ 
markets, etc. 


$59 (£29/10/) Includes Batteries and Freight. 


WARBURTON FRANKI 


220 PARK ST., SIR. MELB., VIC. ■ - 69-0151 

I# Please include postage and height with all orders. • Trade also supplied 
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Using the complete wiring diagram shown above and the photograph 
below it should be easy to duplicate the original unit. 



COMPONENTS REQUIRED 


(giving a mixer stage gain of about 30 
times). These values give less than ldB 
total interaction between controls, with 
excellent distortion and noise perform¬ 
ance. Note that although the mixer 
stage itself has a gain of 30 for the 
pickup channels, the overall gain is 
unity due to the voltage division produc¬ 
ed by the 470K input padding resistors. 

Before passing on to a description of 
the construction of the new unit a few 
points may be noted for the benefit of 
those who may wish to use the informa¬ 
tion given in this article to construct 
more elaborate mixing units; also for 
those who may simply wish to add a 
metering circuit or mains power supply 
to our basic design. 

With regard to constructing mixers 
catering for more than four inputs: You 
may add up to four more microphone 
preamps and controls with negligible 
control interaction or degradation in 
noise or distortion, providing that you 
use 470K mixing resistors as shown and 
that a separate 2.2K supply resistor and 
lOOuF decoupling capacitor is used for 
each pair of additional preamps. For 
single additional preamps use a 4.7K 
resistor in place of the 2.2K. 

However, it is NOT advisable to add 
further pickup channels of the type 
shown; even one additional input of this 
type will produce an increase in control 
interaction to about 3dB, and will in¬ 
crease distortion. If other pickup chan¬ 
nels are required, either add a second 
mixing stage or use crystal/ceramic or 
magnetic preamps of the type used in 
the December, 1965, Control Unit—to¬ 
gether with 100K pots, 470K mixing re¬ 
sistors, and additional supply decoupling 
components as specified above for 
microphone preamps. 

If output signal level metering is re¬ 
quired it is NOT possible simply to add 
a standard 500uA level meter circuit or 


1 Metal case, 6\in x 4\in x 2in, w ith 
" biscuit-tin-lid ” panel. 

I Printed wiring board, 65/plO. 

1 Slide switch, 1 pole 2-position. 

2 Transistors, type SE4010, BCJ09 

or similar. 

3 Transistors, type 2N3565, BC108 

or similar. 

2 Transistors, type 2N3638, OC202 

(OC44N). 

2 Microphone connectors. 

2 Pickup jacks. 

1 Shielded jack plug. 

RESISTORS 

Half-watt, 5 per cent: 2.2K, 5 x 22K, 

2 x 33K, 2 x 39K, 2 x 56K, 2 x 180K, 


7 * 470K, 1M, 2 x 3.3M, 3.9M. 

4 J00K log potentiometers. 

CAPACITORS 

2 .00I5uF LV plastic. 

4 0.1 uF LV plastic. 

2 0.27uF LV ceramic. 

2 lOuF 10VW electrolytic. 

1 lOOuF 25VW electrolytic. 

MISCELLANEOUS 

2 x Small 9 V batteries and connector 
leads; miniature 3-lug tagstrip: 
scrap aluminium for battery and 
output cable straps; 4 x rubber feel; 
length of shielded cable for output 
lead; connecting wire; knobs, nuts, 
bolts, solder, etc . 
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500V "UNIMEG 

INSULATION TESTER 


RANGE. .25 to 50 megohms ar 500 volts test potential, with centre 
scale at 3.5 megohms. 

One of the most common faults causing the malfunction or failure of 
electrical equipment is insulation breakdown. 

The gradual deterioration of insulation over a period of time can be 
detected by regular inspection and testing. 

A quick and efficient test of electrical equipment, appliances and elec¬ 
trical wiring can be made by using University Graham's “UNIMEG." 
This ruggedised portable transistorised insulation tester used regularly will 
detect failures in their early stages thus preventing expensive breakdowns 
which could occur at inconvenient times. The unit consists of a stable 
transistorised oscillator the output voltage of which is then stepped up 
by a transformer and in turn converted to 500 volts DC by high voltage 
rectifiers. 

The power is supplied by a 9 volt transistor radio battery and by the 
nature of the unit's intermittent operation and its reserve voltage, long 
battery life can be expected. 

For more information on “UNI MEG" or any electrical measuring prob¬ 
lem consult:— 




106 BELMORE ROAD. RIVERWOOD, N.S.W. 


Telephones: 53-0644 (5 lines) 

Telegraphic Address: "Raquip,"’ Sydney 


THE “UNIMEG” IS QUICK AND SIMPLE TO USE. 

1. “Short" the test leads, press the push switch, and adjust the 
potentiometer, to indicate full scale on meter. 

Note: (The 500 volt potential is present only when switch is 
depressed.) 

2. Connect test leads to circuit under test, and press push switch. 


3. 


Read resistance directly of! scale. 

Solid leather carrying case, with combined shoulder and hand strap, 
available as an extra. 


REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street. Perth. W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide. S.A. 
VIC.: Eastern Instrument Services 

Pty. Ltd., 

38 Milton Parade Malvern, SE4. 


QLD.: Keith Percy * Co. Pty. Ltd , 
Box 1478V. G.P.O., Brisbane, Qld 
TAS.: W. P. Martin and Company. 
188 Collins Street Hobart, 
and 134 Cambridge Street. 
Launceston. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 



SILVERTONE RADIO CONTROL EQUIPMENT 

This is the equipment that is setting the pace in performance and reliability. Choice of Australia's top 
fliers, Silvertone gear was used by virtually every placegetter in the 1964 Australian Nationals. 



10 Channel simul TX the most popular contest TX avail* 
able in Australia today. Winners of countless contests 
and choice of our top fliers 27 M/C. $118.SO, 40 M/C 
$ 121 . 00 . 

2/10 Superregen relayiess multi RX. Reed Filtering 

27 M/C $59.90. 40 M/C $64.50. 

2/10 Superhet Relayiess multi RX. Reed Filtering bands 
1-5, $90.00. 


SILVERTONE ELECTRONICS m 


Australia's most reliable and rapidly growing range of 


SILVERTONE SINGLE CHANNEL GEAR 

READY ASSEMBLED. 

SILVERTONE S/C TX 27 M/c.$44.50 40 M/c. .. $44.50 

SILVERTONE S/C RELAY RX.$27.40 $31.50 

SILVERTONE S/C RELAYLESS RX .. .. $25.95 $29.40 

Basic Kits for abov# as described in previous Issues: Basic TX 
Kit $19.50; Basic RX Kit $14.95. 


SILVERTONE S/C GEAR HAS BEEN PROVEN DURING 4 YEARS 
OF FIELD OPERATION TO BE AN EXCEPTIONALLY RUGGED 
AND RELIABLE RADIO SET. EASY TO INSTALL AND MAIN¬ 
TAIN- THERE ARE HUNDREDS OF SILVERTONE USERS ONLY 
TOO EAGER TO BACK UP OUR PERFORMANCE CLAIMS. 

Call and inspect our new showroom, stocked with everything 
for the modellers— ★ Slot racing equipment * Triang railway 
equipment ★ Model aircraft motors and accessories A Boat 
kits and accessories * American kits and hardware, switches, 
plugs, wire, resistors, etc., and last, but not least, expert advice. 

Large stocks of Silvertone and Bonner spares always on hand. 

Write for our free price lists and pamphlets, giving full details 
of Silvertone R/C gear. 


Princes Highway, Tempe, N.S.W. LL2101 

Tempe Newsagency. 

R/C equipment. Trade enquiries invited. 
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a “VU” meter to the output circuit; this 
will load the output quite severely and 
cause distortion. Quite apart from this 
the readings will be non-linear due to 
the low signal level available. It is 
necessary to employ an amplified meter¬ 
ing circuit. 

The circuit shown uses two silicon 
transistors and a minimum of compon¬ 
ents, and was designed for the 500uA 
level meter used in our previous tape 
recorder projects. It has an input im¬ 
pedance o~f approximately 300K for low 
circuit loading, has a response flat with¬ 
in about 3 per cent from 20 cps to 
15KC, and provides the meter with es¬ 
sentially “VU” meter damping. The 
input sensitivity for a scale reading of 
“7” may be varied from about 30mV 
to many volts, by varying the value of 
the resistor marked with an asterisk; 
with the 3.3K value shown the sensiti¬ 
vity will be approximately 250mV. 

Although the mixing unit as described 
operates from two 9V batteries, it may 
be operated alternatively from the AC 
mains or from the HT supply of valve 
equipment. An auxiliary diagram shows 
the circuits for a small AC mains power 
supply and a zener diode supply for 
operating the mixer from an HT line of 
from 120 to 300 volts. 

It should be noted that neither of 
these supplies should be fitted into the 
small mixer case used for the basic 
unit. Apart from the hum which win 
appear if the mains transformer is 
brought into close proximity with the 
preamps and mixing circuitry, both sup¬ 
plies generate appreciable heat energy. If 
either supply is used, employ a larger 
metal case with appropriate ventilation 
arrangements; and if the AC supply is 
used, make sure the circuitry is well 
shielded from transformer radiation. 

Note also that both supply circuits 
shown are for the basic four-channel 
mixer, with a drain of approximately 
1.5mA. If more elaborate circuits are 
built up the supplies will have to be 
altered to cater for the higher current 
drain. To work out the drain involved, 
count 0.5mA for each preamp, mixing 
stage and metering amplifier used. 

With the AC supply the series resistor 
shown as 15K may be reduced to main¬ 
tain the output voltage at 18V with 
higher drains. Note, however, that to 
maintain a low hum level it is advisable 
to increase the final filter capacitor from 
64uF in the same proportion as the re¬ 
sistor is reduced. With the zener diode 
supply the series resistor may be cauti¬ 
ously reduced from 33K to allow for 
increased circuit drain; adjust the value 
to maintain a mixer supply of 18V. 

For the time being, the foregoing in¬ 
formation will have to suffice for those 
readers whose requirements will not be 
met by the basic mixer circuit. At a 
later stage we may be able to give more 
detailed information concerning the de¬ 
sign and construction of more elaborate 
mixers, if there seems sufficient reader 
interest in our doing so. 

And now for a brief description of 
the mechanical side of the new unit. As 
may be seen from the photographs, it 
is built into the compact 6£in x 4iin x 
2in metal box used for a number of 
previous projects. The box has a “bis¬ 
cuit-tin lid” front panel. 

The four gain controls are mounted 
in a row along the front panel, and 
the only other item on the panel is an 
“on-off” slide switch. The long side of 
the case furthest from the controls is 
used to mount the four input connectors 



The rear panel of the mixer, showing the microphone con - 
nectors, pickup input jacks and the output cable . 


2N3638 . 



The circuit for an optional level metering section, using 
a standard 500uA level meter movement; also the circuits 
for two alternative power supplies should these be desired. 
The small diagram below shows how the mic . preamp inputs 
can be adapted for low impedance microphones . 



microphone input circuitry for 

BALANCED LOW IMPEDANCE INPUT 


and for the output cable entry. Four 
rubber feet complete the unit. 

Inside the case the wiring is com¬ 
pact but not unduly crowded; standard 
components are used throughout. The 
preamps are wired on our 65/p 10 
printed wiring board, as used for the 
October, 1965, stereo disc/tape preamp, 
to simplify the wiring (they could, of 



RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 

H,*d Office 27-41 Bowd.n StrMt, AluandrU, N.S.W. 
and at Malbourna * Brisbana • Adafaida • Parth. 
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DESIGN FEATURES: Three Tape Speeds giving a wide range of 
playing time. • Three Independent Motors each designed for its 
specific task allowing exceptionally fast rewind and wind on times. 

• Synchronous Capstan Motor with ball races for extended main¬ 
tenance-free operation. • Tropical Treatment given to all windings, 
motors and components to withstand operating conditions of high 
heat and humidity. • Bilimboid Power Transformer for lower hum 
levels. • Large Spools up to 8V4" diameter can be accommodated. 

• Auto Stop Switch halts at end of reel. 


Built in a tradition 
of excellence. 


MODEL 631 A monophonic recorder/reproducer housed in a new- 
presentation two-tone grey case with metal trim and provided with an 
additional head position for Stereo playback, lower-track and monitoring 
heads. 

MODEL 631H For users whose applications require adherence to the 
older standards of frequency response the Model 631H is available having 
speeds of 3i, and 15 ins./sec. with CCIR characteristics corresponding 
to 200, 100 and 35 microseconds respectively. 

MODEL 632 STEREO A stereophonic instrument with separate record, 
replay heads and amplifier systems and an output monitor stage with 
built-in speaker. 

MODEL 632H STEREO A stereophonic instrument having speeds of 34, 
7i and 15 ins./sec. with recording characteristics similar to the model 631H. 

MODEL 634 STEREO Provides facilities for twin quarter track recording 
and play back. 

For illustrated literature and name of your nearest 
Ferrograph retailer write to: 

AUSTRALIAN AGENT 

TAPE RECORDERS PTY. LTD. 

60 Clarence St., Sydney, N.S.W. 29.1571 

OTHER STATES 

VIC.: Melbourne Tape Recorders Pty. Ltd., 242 Elizabeth 
St., Melbourne. 

QLD.: A. E. Harrold Pty. Ltd., 123 Charlotte St., Brisbane. 
S.A.: Stephen & Company, 53 Wyatt St., Adelaide. 

W.A.: O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 


course, be wired up on tagstrips or re¬ 
sistor panel if so desired). 

The mixing circuitry is wired on a 
10-lug section of miniature resistor panel. 
A small 3-lug miniature tagstrip supports 
the two 470K pickup input padding re¬ 
sistors at the pickup jacks. The two 
small 9V batteries are held securely in 
place by a small strap bent up from 
aluminium scrap; a small “C” clamp of 
the same material is used to anchor the 
output cable. 

Construction of the mixer unit should 
be a relatively straight-forward task even 
for beginners, as we have provided a 
complete wiring diagram. Using this in 
conjunction with the circuit and photo¬ 
graphs there shoud be no difficulty in 
producing a close copy of the prototype 
and obtaining similar performance. 

The suggested order of assembly is as 
follows: After preparing the metalwork, 
wire up the preamp components on the 
printed board and the mixing compon¬ 
ents on the resistor panel. Then fasten 
the two wiring assemblies into the case; 
both mount by means of l/8in Whit¬ 
worth screws, using nuts to space them 
from the case bottom. The spacing for 
the printed board is equal to the thick¬ 
ness of one l/8in nut, while that for the 
resistor panel is about iin. Note that 
two of the printed board mounting 
screws are used to fasten rubber feet 
to the case. 

With these assemblies fitted into the 
case it will be an easy matter to wire 
in most of the interconnections between 
them and the front panel components. 
Finally add the input connectors, the 
batteries and the output cable. 

If the wiring diagram and circuit are 
followed carefully, the unit should work 
within seconds of being switched on. 
And with a battery drain of only 1.5 
milliamps, it will operate from the two 
small 9V batteries for almost as long 
as their shelf life. “ 


INERTIAL GUIDANCE 

(Continued from Page 7) 
and actual targets is said to be “in ex¬ 
cess of blocks.” 

The LN-14A system displaces a total 
of 2.7 cubic feet and weighs approxim¬ 
ately 1501b. 

COMMERCIAL SYSTEM: Litton 
now is developing LTN-50, the first sys¬ 
tem for commercial aircraft. The com¬ 
pany expects that the price for LTN-50 
inertial systems will be much less than 
the price of an equivalent system in 
current production. 

The LTN-50 is built around a low-cost 
four-gimbal platform using two two-de- 
grees-of-freedom gyros and three ac¬ 
celerometers. It employs digital com¬ 
putation with a digital differential 
analyser that can be augmented for ex¬ 
panded applications with a general pur¬ 
pose digital computer. Functionally the 
new system is similar to systems built 
for naval use with the notable exception 
of using digital rather than analog com¬ 
putation. The platform assembly con¬ 
tains all of its own electronics and power 
supplies and externally presents a digital 
interface with the digital differential 
analyser. 

Litton predicts one order of magni¬ 
tude of reliability improvement over cur¬ 
rent production equipment. The use of 
unusual new gyros gives it a navigation 
performance of better than 2.1 nautical 
miles per hour 95 per cent of the time^ 
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Is this a solution to 
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MICRO-CIRCUIT 
MOUNTING PROBLEMS? 


While micro-circuit technology has advanced to the 
state where production of circuit elements is possible 
at reasonably economic cost, many problems still re¬ 
main to be solved, particularly in equipment assembly 
techniques, where the small size of micro-circuits 
can itself be a problem for production engineers. 

A number of companies producing micro- 
circuits are working on the problems of mount¬ 
ing, and we were recently shown a system de¬ 
veloped in U.S.A. by the Elco Corp. for 
packaging micro-circuits, which seems to 
contain the answer to many of the pro¬ 
blems involved. 


The new system, called Omni-Comb, 
is expected to be of particular value to 
computer manufacturers, and others con 
cerned with the design of equipment 
using micro-circuits. Universities and 
technological institutes are also expect¬ 
ed to find great benefit in the system. 

The Omni-Comb system is designed 
to be a mounting and interconnection 
assembly for integrated circuits of the 
type known as flat packs. These con¬ 
sist of a small substrate (base) of square 
or rectangular format, usually not more 
than 5-6mm on the longest side on 
which the minute circuit elements are 
mounted. From these circuit elements, 
tiny leads are taken from the substrate 
to the longest edge and arranged in two 
rows, for connection to inter-circuit 
leads. 

These flat packs have certain com¬ 
mon features, because of the realisation 
among U.S. manufacturers that some 
degree of standardisation would be an 
advantage for the whole industry. (A 
similar situation already exists in the 


valve manufacturing industry, of course, 
with standardisation of valve pins.) As 
a result of this, flat packs have either 
ten or fourteen leads, spaced on .05in 
centres. The appearance of a flat pack 
is shown diagramatically in figure 2, 
while figure 1 contains a sketch of a flat 
pack with pins folded to a 90 degree 
angle. 

The use of integrated circuits in the 
manufacture of computers, and similar 
equipment requiring large numbers of 
discrete circuit elements, has various ad¬ 
vantages, the most significant of which 
is probably the dramatic reduction in 
size possible with their use. However, 
the full potential for miniaturisation 
offered by integrated circuits has not 
been fully realised, because or the rela¬ 
tively bulky components required for 


The Omni Comb system 
provides for the packag¬ 
ing of up to 20 integrat¬ 
ed circuits in one carrier 
measuring 4x1 ins . As 
the picture shows , nor¬ 
mal components can also 
be accomodated. 


mounting each individual flat pack in 
position. 

Another problem has been the tricky 
job of interconnecting the integrated cir¬ 
cuit leads to other parts of the sub- 
assemblies. At one stage, the micro- 
circuits were fitted by hand to printed 
circuit boards, but the difficulties of 
guiding the tiny pins into matching 
holes, hand soldering and point-to-point 
wiring resulted in too many rejects. 
Furthermore, in-service testing involved 
the tricky and time-consuming task of 
removing flat packs from the printed 
circuit boards for checking. 

Much design work has been carried 
out to find suitable solutions to these 
problems, and one idea which has found 
favour is illustrated in figure 3. With 
this method, the flat pack is first mount- 


E-* 


Figure 1. The basic components of the 
Omni-Comb system. These are described 
in detail on page 37. 
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A. Carrier. 

B. Omni Combs. 

C. Retaining clip. 

D. External contact insulator. 

E. Contact pins. 

F. Integrated circuit pack* 


35 













TRANSISTOR 
TRANSFORMERS 


FOR EVERY REQUIREMENT ! 

• Output and Driver Transformers for all 
popular circuits. 

• Various Pinboard Types. 


Designs for special applications. 

Individual specification sheets 
available. 


Send coupon now (or ’phone 40-0261) for FREE 40-pag e Ferguson catalogue! Contains informa¬ 
tion on Power, Output, Transistor, Choke Applications and complete Kitset guides. 
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OUTPUT 

I rype No. 

Output 

Turns 

Primary Imp. 

Secondary In»P- 

1 

Watts 

Ratio 

Ohms 

Ohms 

I TRS210 

0.25 

5.15 + 5.15:1 

400 CT 

3.5 

TRS108 

0.5 

4.4 4- 4.4 :1 

300 CT 

3.5 

TRS109 

0.5 

5.1 4- 5.1 :1 

375 CT 

3.5 

1 TRS182 

0.5 

5.1 + 5.1 :1 

375 CT 

3.5 

TRS214 

0.5 

2.5 + 2.5 :1 

375 CT 

15.0 

TRS107 

0.5 

5.7 + 5.7 :1 

420 CT 

15.0 

TRS168 

1.0 

2.44 + 2.44:1 

84 CT 

3.5 

TRS215 

1.0 

1.18 4- 1.18:1 

84 CT 

15.0 

I TRS133 

1.0 

2.6 + 2.6 :1 

93 CT 

3.5 

1 TRS183 

1.0 

2.6 + 2.6 :1 

93 CT 

3.5 

[ TRS242 

1.0 

1.25 + 1.25:1 

93 CT 

15.0 

I TRS197 

1.0 

1.83 + 1.83:1 

200 CT 

15.0 

1 TRS120 

1.5 

2.3 :1 

20 SE 

3.5 

I TRS218 

2.0 

2.63 + 2.63:1 

120 CT 

3.5 

1 TRS219 

2.0 

2.63 + 2.63:1 

120 CT 

3.5 



or 

or 




2.85 + 2.85:1 

130 CT 


TRS163 

4.0 

2.36 :1 

20 SE 

3.5 



or 

or 




1.18 :1 

5 SE 


I TRS233 

6.0 

0.69 + 0.69:1 

30 CT 

15.0 

I TRS105 

10.0 

0.71 + 0.71:1 

33 CT 

15.0 

1 TRS119 

10.0 

0.13 4- 0.13:1 

33 CT 

500, 250, 125 

TRS203 

30.0 

0.32 4- 0.32:1 

6 CT 

15.0 

I TRS229 

30.0 

0.05 4- 0.05:1 

6 CT 

500, 250, 125 

| Plus Feedback Winding 

1:1.6 


15FB 

1 DRIVER 1 

Type No. 

Circuit 

Turns 

Primary Imp: 

Secondary Imp. 8 


Application 

Raiio 

Ohms 

Ohms 

TRD187 

S.E. to P.P. 

7 :1 + 1 

12.000 S.E. 

980 C.T. 

TRD160 

S.E. to S.E. 

20 :1 

8.000 S.E. 

20 S.E. 

TRD124 

S.E. to S.E. 

20 :1 

8,000 S.E. 

20 S.E. 

TRD216 

S.E. to P.P. 

2.5 :1 + 1 

5,000 S.E. 

3,000 C.T. | 

TRD108 

S.E. to P.P. 

2.4 :1 4- 1 

3,000 S.E. 

2,000 C.T. 

TRD174 

S.E. to P.P. 

2.4 :1 + 1 

3,000 S.E. 

2,000 C.T. 

TRD107 

S.E. to P.P. 

3.14:1 + 1 

3,000 S.E. 

1,300 C.T. I 

TRD146 

S.E. to P.P. 

3.06:1 4- 1 

2.500 S.E. 

1,000 C.T. I 

TRD223 

S.E. to P.P. 

2.5 :1 4- 1 

600 S.E. 

300 C.T. 

TRD117 

P.P. to P.P. 

2 + 2:1 -f- 1 

420 C.T. 

105 C.T. 

TRD195 

S.E. to P.P. 

2.16:1 4- 1 

150 S.E. 

100 C.T. 

1 TRD194 

S.E. to P.P. 

1 :5.45 


6,000 C.T. 


Wa iii 

’ ¥ 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH ST., CHATSWOOD, N.S.W. 
40-0261 

I Vic.: A. H. Nicholls, 22 Elizabeth St., East Bent- 
I leigh. 97-4252. 

IS. A.: W. T. Matthew, 95 Grenfell St. 23-6202. 
|Qld.: Keith Percy and Co., Waterloo St., New- 
| stead. 2-1757. 

■W.A.: Athol M. Hill, 613 Wellington St. 21-7861. 
■A.C.T.: Errol Nazer, 97 Barrier St., Fyshwick. 
9-0325. 
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Please rush one free catalogue to: 
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ADDRESS . 

.. Ftb. 


36 


ELECTRONICS Australia, February, 1966 













































ed into a small holder, and the holder 
is fixed by means of small spigot pegs 
into a carrier board with printed cir¬ 
cuitry which provides the interconnection 
facility by edge connectors. 

This method has the advantage that 
individual flat packs can be removed 
from the equipment for testing, but re¬ 
main in their holders, thus simplifying 
handling. Point-to-point wiring is made 
easier by the edge connectors. However, 
it will be noticed that the board is very 
much larger than the integrated circuit 
itself. 

Since a full-scale computer consists 
of many thousands of these discrete 
circuit elements, it is obvious that the 
cumulative effect of the additional bulk 
required for each mounting component 
can have a profound influence on the 
final size of the machine. 

The two basic problems which de¬ 
signers of the Elco Omni-Comb system 
were required to solve can therefore be 
summarised as: 

1. Provide a system which enabled 
full use to be made of the miniaturisa¬ 
tion characteristics of integrated circuits. 

2. Ensure that the system could be 
quickly assembled by unskilled labour, 
and be suitable for small batches or 
quantity production. 

The system which they ultimately pro¬ 
posed seems to provide the answer to 
these requirements. 

The mounting components of the Elco 
Omni-Comb system comprise five basic 
parts, as illustrated in figure 1. These 
are: 

(A) CARRIER. This is a moulded 
plastic housing measuring 4in x lin, 
with slotted walls into which are fitted 
the flat packs, interconnecting media and 
external contact assemblies. Each car¬ 
rier has two bays which will hold 10 
flat packs, placed end to end. 

(B) OMNI-COMB. These provide the 
interconnection between flat packs in any 
one row. They are constructed from 
copper or kovar, and consist of a cen¬ 
tral flat bus bar with teeth attached to 
both edges, and are backed by an in¬ 
sulating strip. The spacing of the teeth 
conforms to the standard .05in centres 


27 


4E 


72I3\ 



"OMNI-COMB" GRAPHIC AID FORMAT 





used for flat pack leads. When un- 
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Figure 4. Top: A logic diagram. Bottom: The 
graphic aid format with markings relating to the 
logic diagram. Right: Enlarged view of flat pack 
diagram showing lead numbering. 


of flat packs in the same carrier. 

It should be noted that the slots in 
the carriers, the comb teeth, the bars 
of the retaining clips and the spacing 
of holes in the external contact insula¬ 
tors are all based on the .05in standard 
lead spacing of the flat pack leads. 

The enlarged view in figure 3 shows 
how all these components fit together 
to provide an interconnected system. 
The teeth of the comb layers (B) and 
the leads of the flat pack (E) fit into 
the slots in the wall of the carrier (A). 
The retaining clip (C) holds the assembly 
together and exerts pressure on the 
leads and teeth for good electrical con¬ 
tact. The external contact insulators 
(D) containing the contact pins (E) fit 
into slots in the base of the carrier. 
The contact pins pass through holes in 
the base of the carrier and make con¬ 
tact with the comb teeth. 

The components are supplied in kits 
from which complete sub-assemblies 
can be constructed. In addition to the 
components already described, each kit 
is supplied with a kit of tools required 
for cutting the combs and shaping flat 
pack leads and comb teeth. 

Obviously, a designer who intends to 
use the Omni-Comb concept should de¬ 
sign his logic layout for compatibility 
with the system’s physical features. To 
assist designers to think along the right 
lines during the early design stages, Elco 
has prepared a “graphic aid format” 
which will simplify the translation of 
the design layout into a finished Omni- 



Figure 2 (above). 
A method of 
mounting individ¬ 
ual flat packs on 
separate printed 
circuit boards. 


Figure 3 (left). 
Cross sectional 
view of Omni- 
Comb carrier , 
showing position 
of components 
and flat packs. 


w .. „. .. (D) EXTERNAL CONTACT INSUL- - 

wanted teeth are cut away and the re- ATOR. This is a plastic strip moulding Comb pack, 

maining teeth folded at right angles, the having holes at .05in centres into which Figure 4 shows how this is done. At 

combs can be stacked inside the carrier the external contact pins are fitted. The the top is the logic diagram, showing the 
in layers, to provide the required num- carriers have slots in the base and integrated circuit flat packs to be used 
ber of common buses. through-holes to allow the contact pins (triangles and rectangle). The numerals 

(C) RETAINING CLIP. This device to mate with the flat pack leads and inside the triangles and the rectangles are 
keeps the integrated circuit packs in the comb teeth. the identification numbers of particular 

carrier and exerts sideways pressure on (E) CONTACT PINS. See (D) above, flat packs. The three triangles numbered 

the flat pack leads and comb teeth to These pins allow external connection, 213 represent one flat pack, similarly the 
ensure good electrical contact. and connection between the two rows three triangles numbered 214. 
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NEW IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of parte, to 
smallest screw, £27/10/-. No. 656— 
Wired ready to operate, £30. Freight 
extra. Size: 6in w. x 3in h. x 8jin d. 
weight 6]Tb. 


PERSONAL PORTABLE 

2 TRANSISTORS 
Range 30 miles, 200 
with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to use, No. i 
446D, £ 5. 

Postage 2/. 

Do-it-yourself kit, 

No. 446C, on app. __ 

COILS & IF * 455 Kc 

A«r. R.F. osc. £ IF's.17/ ea. 

Ferrite Aer. .. . 20/. 

Postage I/. Write for details and price 
Part 245 Universal Tape OSC coil, 
£2/19/- 





■-J 


PRE 

AMPLIFIER 
6 transistor 
2 (silicon) 
For S watt amplifier with panel and 
knobs, Stereo do-it-yourself kit No. 
4I4C, £12/18/. Postage, 2/. Mono, 

do-it-yourself kit No. 4I4AC, £7/10/-. 
Postage, 2/-. 

Write for data sheets. 

Printed circuit mono, or stereo 

No. 414 £1/10/ 

Postage 1/ each. 

5 watt stereo power supply. Do-it-your- 
self kit No. 48IC, £8. Printed circuit 
No. 481, £1/5/. Postage 48IC, 8/; 

481, I/. 


PRINTED CIRCUITS 

From your drawings. Price: £5 set up charge plus 3/ for 
each print 5 sq. in. and under. For prints over 5 sq. in., add 
2d per sq. in. Drilling, plating, coding, price on application. 



R.C.S. 

tt» f * Ke! COMPLETE 

Qu/iL/ry do IT 
CONST/?Ucr/OH/ 

sr~ 

KITS 

• No expensive test equipment • Everything fits. 

1964 RF Transporta 7. Complete kit — No. 640: £21/13/- 

Portable car radio, identical to 440 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 440 and 442.) _ 

3 TRANSISTORS 
HI-FI MULLARD FIVE WATT 
AMPLIFIER 

Frequency response-—30 eyelet 
to 18 KC, 3 DB. Distortion — 
one half of one per cent or 
better. Input—125 MV, 1,000 
ohms impedance. DC supply— 
22 volts 0.8 amps, speaker 15 
ohms. Size: 5%in long x 4in 
high x 3in deep. 

675C, 



Do-it-yourself kit 

Write for blueprint data. 


IMPROVED BATTERY SAVER KIT 

4'/i, 4 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliampt 100. Hum-free operation. 
Size 3'/jin I. x 2'/jin w. x P/jin h. No. 
457, £3/5/- (post I/-). 



Order by Mail Cheque, Postal Note or Money Order (add post), direct to:-— 

B.C.S. RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491, 58-5385. 



PERSONAL 

TRANSISTOR 


I Transistor, 

I Diode. 

No. 582—Do-It-Yourself Kit of Parts 
for above, 49/4. 

No. 593—Wired reedy to optrate. S9/4. 
Postaga 582. 593 IA No C.O.D.*. 


NEW PRINTED CIRCUITS 

Part No. 

475 HI-FI FIVE WATT amplifier 25/- 

477 Felrchild 3/5 watt amp.25/- 

478 Electronics audio generator. .. 25/- 

479 Volt metar Electronics 45.M.9, 25/. 

484 Preamp. Electronics 45 P.10, 25/. 

485 Preamp—Electronics 45/PI2A 25/ 

484 Preamp—Electronics 45/PI2B 25/ 
487 Preamp—front panel 45/PI2 .. 20/ 

580 Car Radio 37/4 

591 30 W.P.A. Amplifier 35/- 

404 Mutlard 10/10 Stereo, pr. 45/- 
408 Mullard WB Tuner 30/- 

449 R. and H. Tape Recorder 32/- 
Sales Tex included, Postage I/. We 
can supply any R.H. Printed Circuits. 


MPUFIER 


NEW AUDIO 

4 transistors. 

’a or 1 watt. 

Small size: cab¬ 
inet 3" x 2” x 
1" plastic. Suit¬ 
able crystal P.l 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) 

Do It yourself kit 665, 99/ (Rost 1/). 
Wired ready for use, 665D, £5/14/. 



THREE NEW TRANSISTOR PREAMP 
KITS: 

LOW IMP. Input 2 Trans. 472C £3/5/- 
Wired ready for use. 472D £4 

HIGH IMP. silicon 2 Trans. 480C £3/5/ 
Wired ready for use. 480D £4/4/- 

HIGH IMP. silicon 3 Tran. 482C £3/15/ 
SIZE 3 x 2 x I in 2 req. for Stereo. 
Wired reedy for use. 482D .... £4/7/ 
Postage I/- each. Write for Date. 



NEW from HITACHI 

1W0 PREMIUM PRODUCTS 

★ PREMIUM MAGNETIC RECORDING TARE 
SUPER LIFE BATTERIES ★ 



Hitachi Magnetic Recording Tape Is renowned for high sensitivity 
and high frequency characteristics, for magnetic material with especially 
high charging density used in the magnetic layer. It has ideal 
mechanical strength properties such as impact cutting strength, load 
elongation factor, residual elongation, curling, one-side elongation, 
adhesive force, durability and uses a superior bonding agent, so that 
the magnetic film is bonded on to the base film with great strength. 
As a result, there is extremely little wear on the 61m surface or 
heads and It can easily withstand use of more than 1,000 times. No 
deterioration of the properties will occur even after the tape has been 
kept In storage for many years. It also contains a static electricity 
preventative, freeing it of charged particles of dirt. The highest hdelitv 
recordings can be made. 

Type jutd Feet Material List Price Save 

Reel Size each SI. Bay 

AS-76 3” 200 Hitachiact .. .. $1.00 6 for $5.00 

AL-4 4” 400 Hitachiact. $2.00 5 for $9.00 

1 - S 00 p o 1 ve* ter . 63.50 4 for $13.00 

ED-5 5’; 1,200 Polyester.$5.75 2 for $10.50 

AS-7 7 1,200 Hitachiact. $5.00 3 for $14.00 

AL-7 V* 1,800 Hitachiact. $7.00 2 for $13.00 

ED-7 7” 2,400 Polyester. $9.50 2 for Sll.fO 


The extra power and life built-in Hitachi batteries make them the 
first choice of Asian people who have to divide their spending money 
between necessary food and batteries for their transistor radios and 
flashlights. 

Hitachi flashlight cells are unlike conventional batteries. Their life 
Is much longer than any other battery made, even under the hottest 
tropical conditions where batteries sometimes take several months to 
reach the user. 

Hitachi s Transistor 9 Volt batteries, with Patent No. 228142 
GRAPHITE-FILM, more than double both power output and life over 
all other types of layer built batteries. Low internal resistance and 
complete absence of pin holes make the Hitachi 006P the outstanding 
energy source for 9 Volt transistors. You can hear the extra tone 
because of the low internal resistance of the output circuit. 


Type 

UM1H-950 
UM2H-935 
UM1M-1050 
UM2M-1 035 


Box Volts List Price 


20 1.5 

20 1.5 

20 1.S 

20 1.5 


S. d. 
1/6 
1/3 
21 
1/6 


Type Box Volts List Price 

s.d. $ 

UM3A-101S 20 1.5 1/3 13c 

006P-216 S 9.0 5/11 59c 

BLMV1S-405 10 22.5 91 90c 


X 

Tape 

Thickness 

(microns) 

Tape width 

inch (cm) 

Impact 

Cutting 

Strength 

Adhesive 

Character 

Operating 

Bias 

(%) 

Sensitivity 

(db) 

Distortion 

Factor 

(%) 

Frequency Characteristics 

Output 

Fluctuation 

(VU) 

Signal to 
Noiso Ratio 
(db) 

Erasing 

Effoct 

(db) 

Copying 

Effect 

(db) 

1,100 c/s 
(db) 

7,000 c/s 
(db) 

50 u 

35 u 

25 u 

Less than S3 

less than 38 

Less than 28 

'/« 

(6.25 1 
0.05) 

2/10 

There must 
be no 
adhesion 

30 or less 

+ 1 

-8 

Less than 
10 

+ 1 

+ 2 
-3 

2 or lass 

so 

or more 

65 

or more 

48 

or more 


Available from loading stockists or post free for ordort $5.00 and ovar from 

CONVOY INTERNATIONAL PTY. LTD. 


Trade Supplies 

MELBOURNE 

K. J. Kaires A Co. Pty. Ltd.. 
4 Hill Court, 
MACLEOD. 


BRISBANE 

L. E. Boughen A Co.. 
95 Central Ave.. 
SHERWOOD. 


ADELAIDE 

H. Dunn, 

9 Adamson Ave., 
BELAIRE. 


449 Kent Street, Sydney, 
Phone 29-6475 


PERTH 

Roxbury A Rees Pty. Ltd., 
9 Northwood St., 
WEST LEEDERVILLE. 
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Underneath the logic diagram is the 
format. At the top of this are symbolic 
representations of the flat packs, 10 in 
number, and therefore corresponding to 
one complete row in one bay of a con¬ 
tainer. Each of the leads is identified 
by number and it will be noted that flat 
pack 27 is a 10-lead component (see 
enlarged diagram at side), while 213 and 
214 are 14-lead packs. 

Underneath again are the diagrams 
representing the combs, with full com¬ 
plement of teeth. Only five rows are 
shown, for space reasons, but up to 14 



Top. This special jig is used for 
mounting the contact pins into the 
external contact insulator and lock¬ 
ing them in position. Right. Loaded 
external contact insulators , and car¬ 
rier with insulator strips inserted. 
Epoxy or cement is applied for per¬ 
manent assembly . 

combs can be used with each row of flat 
packs. It is now an easy matter to 
identify the leads of the flat packs, and 
by reference to the logic diagram de¬ 
termine the desired interconnection 
points. It will be noted that a one-to- 
one relationship exists between the comb 
outline and the flat pack outline, so the 
tooth/lead combinations which will make 
the required connections can be identi¬ 
fied without difficulty. The teeth which 
are to be retained to allow interconnec¬ 
tion are filled in on the diagram. 

A study of the integrated circuit leads 
shown in the logic diagram and the way 
these have been translated in the graphic 
aid format should make the process 
quite clear. For example, lead 8 in in¬ 
tegrated circuit 27 is commoned with 
pins 1, 6, and 9 of circuit 214. These 
connections are provided in comb num¬ 
ber 4, so the teeth corresponding to the 
appropriate leads are marked in comb 
number 4 to indicate that these teeth are 
to be retained. The unmarked teeth will 
be cut off. 

Having marked all the necessary in¬ 
terconnections on one lead path, further 
paths, representing additional layers of 
combs, are dealt with in the same way, 
until all interconnection requirements 
have been satisfied. Since it would be 
wasteful to use a whole comb for only 
a few interconnections, provision is made 
for cutting the comb at appropriate 
points, so that a section of it can be 
commoned, but more than one common 
lead can be accommodated on the whole 
comb length. 

Elco recommends that designers 
should regard one format sheet as the 
equivalent of one complete row of a 
comb holder, that is to say that each 
sheet will show connections for up to 10 
flat packs and up to 14 comb lengths. 
Since two rows of flat packs can be 
housed in one carrier, which may need 
to be interconnected, circuitry between 
rows can be minimised by careful posi¬ 


tioning of integrated circuits. 

With the final arrangement of the in¬ 
tegrated circuits and interconnections de¬ 
cided, the actual physical assembly can 
be undertaken. The first step is cutting 
the comb bus line, then the unwanted 
teeth are removed. Hand punches are 
provided for both operations, and figure 
4 shows a cut-away section of these 
punches. It should be noted that when 
the punch cuts the bus line, it leaves the 
insulated backing intact at the edges, so 
that the comb remains in one continuous 
length. All teeth not marked on the 
graphic aid format are removed. 

When the hand punch is used, the 
combs must be positioned by hand under 
the cutting blade, but guide marks on 
the tool head assist in locating the comb 
correctly. For quantity production, a 
master^ programmed punch has been 
designed. This uses a program card 
which has die cut holes corresponding to 



the comb teeth. In use, it is only neces¬ 
sary to push out the centres of the holes 
corresponding to the teeth to be retained, 
insert the card in the reader station, and 
start the machine. All unwanted teeth 
will then be automatically removed from 
combs fed to the machine. 

Suitable forming jigs are used to fold 
the teeth to the correct shape for insert¬ 
ing them into the carriers. The leads 
of the flat packs are treated in the same 
way. 

The finished comb sections can then 
be loaded into the carriers. Up to 14 
comb layers can be accommodated in 
each carrier, but the manufacturers say 
that most interconnecting schemes can 
be satisfied with about eight layers. Now 
the flat packs can be added, while check¬ 
ing location against the graphic aid 
format. To assist in correct placement. 


the positions to be occupied by separate 
flat packs are indicated by raised bosses 
on the carrier body. With all flat packs 
in position, the retaining clips are in¬ 
serted to hold the assembly intact. 

The contact pins can now be posi¬ 
tioned in the external contact insulator 
strips, to provide for all necessary ex¬ 
ternal connections. A separate strip is 
prepared for each of the four rows of 
contacts in each carrier. The graphic 
aid format shows which leads have ex¬ 
ternal connections, and pins are inserted 
in the strips in the positions correspond¬ 
ing to these leads. When positioned in 
the strip, the pins are locked by a slight 
twisting motion. When fully assembled, 
the insulator strips are inserted in the 
appropriate slots in the base of the 
carrier. 

This completes the assembly of one 
complete carrier unit, and after testing 
it can be mounted in position in the 
equipment under construction. A printed 
circuit sub-assembly containing a number 
of complete carriers is suggested by the 
makers as a convenient method of 
mounting. This would have punched 
holes for location of the contact pins, 
and printed circuitry for the required 
circuit connections. 

It will be seen that the system lends 
itself readily to factory assembly pro¬ 
cedures, since assembly can be reduced 
to a number of simple operations which 
can be undertaken by artisan labour. 
Once the form of assembly has been 
decided the comb-cutting process is the 
only factor in manufacturing which has 
to be varied, and this operation can be 
delegated to the master programmed 
punch. Assembly and placement of the 
components in the right order can be 
ensured by production line technique. 

Automated manufacture is also quite 
feasible, since the whole assembly pro¬ 
cess can be reduced to separate simple 
steps which can be programmed for 
execution by relatively simple equipment. 
Another big advantage is that permanent 
connection, when required, can be 
effected by dip soldering the leads pro¬ 
truding from the tops of the carriers. 

The system would also appear to be 
a valuable training aid to universities, 
technological institutes and research 
laboratories, since the Omni-Comb com¬ 
ponents allow the construction of logic 
layouts directly from design data, with¬ 
out intermediate development work. B 


ACOS 


REPLACEMENT CRY 


GP67-IG. A high-quality monaural turn¬ 
over cartridge with an extended frequency 
response and excellent tracking capabilities. 
A standard replacement crystal cartridge for 
most players and changers. Replaces HGP37 
and GP65 series. Standard 1" mounting 
bracket. Price: €2/18/6. 


HGP39. Crystal cartridge. Available for 
standard or L.P. recordings for use with 
HGP20 and HGP40 Pick-up Arms. 

Price Single Sapphire Stylus. £3/12/6. 
Single Diamond Stylus, €5/13/6. 


Sole Australian Agents: 



AMPLION (A’SIA) PTY. LTD. 

Victorian Distributors: 

E. W. Cornelius Pty. Ltd., 5 Northumberland Street. South Melbourne, VICTORIA 
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PNP SILICON TRANSISTORS 

Now, with Fairchild’s new low prices in effect, you can 
replace your germanium transistors with high-perform¬ 
ance PNP silicon equivalents. You get better performing, 
more reliable devices. And prices are 10 to 20% less than 
what you used to pay. These transistors are manufac¬ 
tured in Australia and available ex-stock for immediate 
delivery. Write for our data sheets, or phone for full 
information, 26 6664, South Yarra, or 43 1537,Sydney. 

AUSTRALIA P T V. LTD. 


High performance, low cost germanium replacements 


Device 

number 

Description 

V CBO 

h FE (typical) 

V CE (SAT) Max 

f T 

(typical) 

Price* (in 
Australian $) 

1-99 100-999 

2N3638 

General purpose 

-25V 

65 @ 150mA;-10V 

-25V @ 150mA 

200Mc 

.75 

.50 

2N3638A General purpose 

-25V 

110(a) 150mA;-10V 

-.25V @ 150mA 

200Mc 

.90 

.60 

2N3639 

High Speed switch 

- 6V 

63 @ 

10mA; —.3 V 

-.16V @ 10mA 

750Mc 

.75 

.50 

2N3640 

High Speed switch 

-12V 

63 @ 

10mA; —.3 V 

—.2V @ 10mA 

750Mc 

.84 

.56 

AY1102 

RF amplifier 

-15V 

75 @ 

10mA; —3 V 

—.2 V@ 10mA 

750Mc 

.93 

.61 

AY1104 

High current amplifier 

-30V 

70 @ 250mA; -IV 

-.IV @ 300mA 

200Mc 

1.10 

.73 

AY1106 

High current amplifier 

-20V 

60 @ 250mA; -IV 

— IV @ 300mA 

200Mc 

.99 

.66 

AY1110 

Low noise amplifier 

-25V 

120 @ 

> 

o 

rH 

1 

< 

E 

o 

-.25V @ 50mA 

200Mc 

1.25 

.83 


♦Add 25% tax where applicable. 
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Now for the first time, you can achieve frequency multiplication with power gain at 
microwave frequencies with a single solid-state device, the new 2N4012 silicon 
transistor. With this new “overlay” unit, you can greatly simplify circuit design 
as well as reduce costs. At 1 Gc/s, one single 2N4012 can replace both the transistor 
power amplifier and varactor diode stages previously required. 

Offering frequency multiplication with power gain In the 1 Gc/s region, the 
2N4012 as a doubler, tripler, and even as a quadruples extends transistor 
performance into the microwave region with watts of power! When used in a 
common-emitter configuration, this transistor provides stable operation—power 
output varies smoothly with changes in power input. 

Find out how the 2N4012 can help you cut costs by eliminating the varactor 
and reduce the size of hardware in space, military, and commercial applications. 

For technical data, price, and delivery, contact Amalgamated Wireless Valve 
Co. Pty. Ltd., 348 Victoria Road, Rydalmere, N.S.W., or any interstate office. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH • HOBART 

V 




2N4012 

DOUBLER 

2N4012 

TRIPLER 

Output Power 

3 (typ) 

2.5 (min) Watts 

Output Frequency 

800 

1002 Mc/s 

Input Frequency 

400 

334 Mc/$ 

Conversion Gain 

4.8 (typ) 

4 (min) OB 

MAXIMUM 

RATINGS 

v CB0 65 Volts 

V CE0 40 VbltS 

V CE y 65 Volts 

V £B0 4'Volts 
l c 1.5 Amperes 
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TO TAG "L" . 
ON BOARD A 


BOARD B 


MODE 


VOLUME. 


TREBLE 


BALANCE 


BOARD A 


► PIN 7 — 
POWER PLUG 
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PLAYMASTER 112 TRANSISTOR 


CONTROL UNIT - addendum 


Some additional information on the silicon transistorised 
"Playmaster 112" Control Unit, described in the December 
issue. Diagrams to aid constructors in building ''magnetic 
pickup" or "crystal pickup" versions, together with details of 
a small AC mains power supply. 


F ollowing the publication of 
details of our new “Playmaster 112” 
Control Unit last December we have 
received a small number of letters from 
readers who were interested in the pro¬ 
ject but were unsure whether it could 
be adapted to their requirements. Most 
of the readers expressed difficulty in 
interpreting our diagrams to find out 
how they could build up simple units 
equivalent to our valve-type “crystal” 
and “magnetic” Control Units. # 


It is in fact quite a simple matter to 
build up “crystal pickup” or “magnetic 
pickup” versions of the design, as the 
diagrams were intended to convey. How¬ 
ever to make the position clearer, we are 
presenting here both the main wiring 
diagram and the appropriate board 
wiring diagrams for such versions. 

Below is the main wiring diagram; 
this shows how the two printed wiring 
boards are connected to the controls and 
connectors, etc. It applies in both cases— 


“crystal pickup” and “magnetic pickup” 
versions will differ only in the wiring of 
components on the boards. 

This diagram is identical with that 
shown on page 51 of the original ar¬ 
ticle apart from the wire links replacing 
the tape preamps. The links convert 
the “tape” position of the selector 
switch into a third 500mV/100K flat or 
“radio” input. 

The wiring for the boards is shown in 
the diagrams overleaf. As before, only 
the wiring for board “A” is shown, due 
to lack of space; board “B” is simply a 
lateral mirror image. The diagram at the 
top of the page shows how the boards 
are wired for a “crystal pickup” Control 
Unit, while the diagram in the centre 


B: RADIO I RADIO 2 TAPE DISC 


DIN TAPE 


RECORDING 


SELECTOR 


OUTPUT CABLES 
TO POWER PLUG 

NEON PILOT 


PIN 6 

POWER PLUG 


A: RADIO I RADIO 2 TAPE DISC 


TUNER SOCKET 


RECORDING 


t 
































































HIGHLIGHTS 


FROM THE 

NEW 


ALL-IN-ONE 


TRANSFORMERS for use with BRIDGE TYPE 
CONTACT COOLED SELENIUM RECTIFIERS 

The use of a Bridge type Transformer together with a contact 
cooled rectifier and filter capacitor produces a very compact 
low cost power supply. 


PAGE 11 


TRANSFORMERS for LOW VOLTAGE SOLDERING 
IRONS 

includes a new Transformer suitable for 3.3 volt soldering irons. 
(Scope, Birko, etc.) 

TYPE PT 5577 • Improved performance • Low Temperature 

rise • Reduced size • 25% Weight Reduction 


PAGE 15 


TRANSFORMERS SUITABLE FOR TRANSISTOR 
APPLICATIONS 

• Driver, Output, and Modulation Transformers 

• Power Transformers for Transistor DC-DC Converters 

• Thyristor (SCR Trigger Transformer) for circuits similar to 
those described in “Miniwatt Digest” April, '64. 

The proven Range of A & R Full wave Rectifier, Voltage Doubler 
and Industrial Transformers — Filter chokes — High fidelity 
Audio and Small Speaker Transformers. 


PAGE 9 


VERSATILE NEW RANGE FILAMENT and LOW VOLTAGE 
POWER SUPPLY TRANSFORMERS 

Includes Universal Filament Transformers. T.V. Picture Tube 
Boosters, Battery Charger and Transistor Power Supply Trans¬ 
formers. 


See your A & R Stockist for YOUR COPY — it's FREE for the asking! 


or Post This Coupon to: 

A & R TRANSFORMERS PTY. LTD. 

P.0. BOX 170, Box Hill, Victoria 
Please send me a copy of the new 
1966 TRANSFORMER CATALOGUE 


NAME:.. 

ADDRESS: 


I 

I 

I 

I 

,J 
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Above is the board wiring required for a “crystal” Control Unit. 



shows how they are wired for a “mag¬ 
netic pickup” Control Unit. 

For those who may desire to operate 
the Control Unit (any version) from the 
AC mains rather than from the main 
amplifier HT line, we show at right the 
circuit of a small power supply which 
is suitable for this purpose. It should be 
built into an external case to prevent 
transformer radiation from inducing 
hum into the Control Unit wiring and 
metalwork. When using this supply the 
zener diodes Z1 and Z2 should be 
retained in the Control Unit, while the 
22K 8-watt resistor should be omitted. 

The diodes used in this supply may 
be OA91’s or any similar type with a 
PIV of 30V or more and a direct current 
rating of more than 10mA. The 100 
ohm resistor limits the surge current to 
a safe value. 

Finally, please note that there was an 
error in the original parts list for this 
project (p. 57): “Disc Preamp A” con¬ 
tains only one .0068uF capacitor, not 
seven! (J.R.) □ 


2x0 A91 




The circuit for a small external power supply suitable for operating 
the Control Unit from the AC mains . 
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T i^J -it iL- -Ljilf -imnlSfiAvi* Newmarket pre-assembled Packaged Circuit Amplifiers have been developed 
iGSIvUr Ofwne-sneil ulllPIIIIGrS provide standardised starting points in the design of all types of equipment 

which amplifiers fulfil a major role. Six are at present available from stock 2 

for any application 



Newmarket pre-assembled Packaged Circuit Amplifiers have been developed to 

. ... ...... ' ' t in 

and 

others are’ in course of development. Their use saves expensive, time-consum¬ 
ing research, thus cheapening the production of new types of electronic equip¬ 
ment. 

Recently released is the PC9 impedance matching A.F. pre-amplifier. It has 
been specifically designed to enable a high impedance capacitive source to be 
fed into the relatively low impedance amplifiers PC2, PC3, PC5 and PC7-+-. 
An abridged specification is listed below. 

SUPPLY VOLTAGE: 9V. 

INPUT IMPEDANCE: Typically 600 ohms. 

FREQUENCY RESPONSE: Flat from 20 cps to 20 kc/s (± 3db) at 1 kc/s 
level. 

SIZE: 1.4” x 1.25” x .5”. WEIGHT: 7 grams. Price: £3/5/. 


cncriEirATiruj 

PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 | 

PC5+ | 

PC7-H 

iPtUNlAIIUN 

Power Output (RMS) 

150mW 

400mW 

400mW 

400mW 

3W | 

0.8W 

DETAILS 

Input Sensitivity (Full output) 

lOOmV 

2mV 

lOmV 

200mV 

5m V 

5mV 

Input Impedance (Typical) 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

Load Resistance (Ohms) 

40 

15 

15 

15 

3 

8 

A typical miniature Audio- 

Supply Voltage (Nominal) 

9V 

9V 

9V 

9V 

12V 

9V 

Amplifier is illustrated actual 

Total Distortion (Full output) 

6% 

6% 

6% 

6% 

3% 

3% 

size above. Circuits are of 

Frequency Response 

330 c/s 

200 c/s 

200 c/s 

200 c/s 

50 c/s 

50 c/s 

transformerless, complement¬ 


— 15Kc/s 

—12Kc/s 

—12Kc/s 

—12Kc/s 

— 15Kc/s 

— 15Kc/s 

ary symmetry type, operating 

Overall Dimensions (Inches) 







off Standard Voltages. Can 

Ka w i rp«i n r* nlnct'-in jic i*a« 

All lin. high. 

2 x 1 

2 * x n 

21 x H 

2* x H 

5* x 11 

| 3 x 11 

dc wire hi ui piug-ju os ic 
quired. 

PRICE 

£3/2/6 

£3/15/ 

£3/15/ 

£3/15/ 

£8 

| £4/15/ 


PALACE MODEL HCR-62 
PROFESSIONAL QUALITY 
4-BAND AMATEUR 
COMMUNICATION RECEIVER 



£62/10/- plus sales tax 

PALACE HCR-62 is one of the world’s 
most advanced Amateur Communication 
Receivers designed and manufactured to 
meet the exacting requirements of amateurs 
in this advanced electronic age. The band- 
set and bandspread dials are fitted with 
large fly-wheels for smooth tuning with 
minimum back-lash. One RF stage and 
two IF stages ensure high sensitivity and 
selectivity. Excellent selectivity has been 
achieved by the use of back-to-back inter¬ 
mediate frequency transformers in the IF 
amplifier stages. The vertical S meter is 


connected in a bridge circuit which main¬ 
tains stable operation. 

Special terminals are provided on the rear 
chassis for connection of a Q5er for 
double superhet action. The output fre¬ 
quency of this connection is 455KC. 

SPECIFICATIONS: 

FREQUENCY RANGE: 

Band 1 . 540-1605 KC 

Band 2 .. 1.6-4.8 MC 

Band 3 . 4.8-14.5 MC 

Band 4 . 10.5-30 MC 

BAND SPREAD: 

3.5 MC Band . 3.5-3.575 MC 

7 MC Band .7.0-7.14 MC 

14 MC Band . 14.0-15.2 MC 

21 MC Band . 21.0-21.9 MC 

28 MC Band . 28.0-30.2 MC 

CONTROLS: 

1. AF Gain (Volume Control) with 
Power-Off Switch. 

2. Function Switch (Manual Volume 
Control, Automatic Volume Control, 
and CW-SSB) 

3. Main Tuning. 

4. Band Spreader. 

5. B.F.O. Pitch Control. 

6. A.N.L. (Automatic Noise Limitor) 
(On-Off. 


7. Sensitivity Control (for gain control 
on R.F. and I.F. Amplitude) 

8. Band Selector (4 bands position) 

9. Receive-Standby Switch. 

10. S-Meter Zero Adjuster. 

11. Headphone Jack. 

SELECTIVITY:—60 dB at ± 7 KC de¬ 
tuning. 

SENSITIVITY: 3 uV (S/N 20dB at 10 
MC) 

TUBE COMPLEMENTS: 6BA6 x 4, 
6BE6 x 1, 6AL5 x 1, 12AT7 x 1, 6AR5 
x 1, 5Y3GT x 1. 

SIZE: 17” (W) x 8i” (H) x 10-3/4” (D) 
WEIGHT: 26 lbs. 

MODEL DH-100 
EXTENSION SPEAKER FOR 
HCR-62 RECEIVER 

DH-100 is specially designed desk wall- 
hang type speaker matching with HCR-62 
Communication Receiver. Minutely fin¬ 
ished rugged metal housing with pipe 
stand, assuring rich tone and power. 

SPECIFICATIONS: 

OUTPUT POWER (max.): 3W 
FREQUENCY RESPONSE: 250-6000 

VOICE COIL IMPEDANCE: 4 ohm. 
SIZE: 5-1/4” (Dia.) x 5-i” (Depth). 
WEIGHT: 1.5 lbs. 


MODEL No. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units Intercomm 
Amplifiers. 

MODEL No. PC 2 
Modulator Driver Stage. 

Intercomm. 

Church Hearing Aid Amplifier. 

Office Dictating Machines. 

Door-Caller Monitor Amplifier. 

Inter-Office Communication Amplifier. 

Tape Replay Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Telemetry Audio Amplifier. 

Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Educational Equipment Audio Amplifiers. 
Laboratory Instrument Amplifiers. 

Language Laboratory Amplifiers. 

Tape Recording Amplifiers. 


TV Aerial Riggers Intercomm Amplifier. 

Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL No. PC 3 
Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Ampli¬ 
fier. 

Sound-level Meter Amplifier. 

Close Background Music Amplifier. 

Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Low Power Battery Stereo. 

VHP Communications Receiver Audio Ampli¬ 
fier. 

Radio Receiver Audio Amplifier. 

Radio Relay System Amplifier. 

Loudspeaker Amplifier. 

MODEL No. PC 4 
Battery Record Player. 

General Purpose Amplifiers and Drivers. 

Office Dictating Machines. 

Telephone Amplifiers. 

Pay TV Control Circuits Amplifier. 

Stereo Listening Booth Amplifiers. 


Laboratory Instruments Amplifiers. 

MODEL No. PC 5 Plus 
Salesmans Portable Cine Projector Audio 
Amp. 

Meter Type Galvanometer Amplifier. 

Helmet Intercomms: (a) Diving Suits. 

(b) Crash Helmets, (c) Pilots' Helmets. 

Car Radio Audio Amplifier. 

Communications Receiver Audio Ampliher. 
Lecturer Non-interruption Monitor. 

Erotogenic Amplifier. 

Small public Address Portable Amplifier. 
Servo Amplifier (Hydraulic valve control). 
General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft ground 
equipment). 

Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 
Tape Recorder Replay Amplifier. 

Hi-Fi Amplifier. 

Vibration Test Amplifiers. 

Mines Telephones Amplifiers. 

Cigarette Manufacturer Production Test Equip¬ 
ment Amp. 

For pricot writ* to;-— 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


116118 (larencs Street, Sydney. BX-4451 102 Northumberland Street, Liverpool, 602-7570. 

443 Concord Road, Rhodes. 73-0211 7 Pirie Street, Fyshwick, A.C.T. 90035 

PLEASE NOTE: CLARENCE ST., CITY, AND LIVERPOOL STORES ARE OPEN SATURDAY MORNINGS. 
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Simple, compact, efficient — 


The 1966 Vacuum 


Tube Voltmeter 


Our new Vacuum Tube Volt Meter should 
prove to be a popular item. It performs all 
the functions at least equally as well as its 
predecessors, notwithstanding the fact that it 
is the simplest and least expensive which we 
have produced in this field. 


For some time, we had been con¬ 
sidering the idea of presenting a simple 
and compact type of VTVM, even to the 
point of sacrificing something in the way 
of performance in the interest of sim¬ 
plicity. In the past, from when the 
first instrument was described in 1949, 
together with the Senior VTVM in Janu¬ 
ary, 1956 and the Bench Type unit in 
January, 1959, all have more or less 
of necessity been rather complex in de¬ 
sign. Moreover, the size was not as 
small as we would have liked. 

While there is no denying the advant¬ 
ages of a VTVM compared with a multi¬ 
meter. in making measurements in high 
impedance circuits, the problems of 
stability and contact potential effects have 
always presented a challenge to the in¬ 
genuity of the designer of VTVM cir¬ 
cuits. If these points are neglected by 
the designer, the effect on the patience 
of the user can hardly be over em¬ 
phasised. 

In approaching our new VTVM, cer¬ 
tain basic requirements were laid down 
as a starting point. It should be housed 
in a small case, preferably one of our 
standard types. The meter and scale 
would be the same as that used on pre¬ 
vious models. It naturally followed from 
this decision, that the same ranges as 
previously would be incorporated. Switch¬ 
ing should also be arranged to perform 
the necessary functions but complex 
switching should be avoided. Last but 
not least, the cost should be kept down 
to a minimum. 

This specification is rather a stringent 
one, but a glance at the circuit and 
photographs of the unit will indicate that 
we have had at least a good measure 
of success. In fact, with modern valves 
and techniques at our disposal, we have 
been able to develop an instrument which 
is simplicity itself but performs at least 
as well as previous complicated designs. 

The 6CG7 valve, which was also used 
in the Bench Type VTVM, contributes 
to the success of the instrument. Con¬ 
tact potential and its problems have been 
substantially reduced in the design of 
this valve. This is borne out by the 
fact that on the 3-volt DC ranges, the 
amount of zero error amounts to some¬ 
thing of the order of 25 millivolts which 
for most purposes, is of little conse- 
sequence. 

Contact potential on the 6AL5 recti¬ 
fier, makes its presence felt on the AC 
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then calls for some sort of compensation 
of the voltage taken off the divider stick 
to the grid of the 6CG7, such that the 
correct reading will be given on the 
meter. A ratio of 109.5 to 34.5 meets 
this requirement and the values for each 
section of the divider can be obtained 
with combinations of preferred values of 
resistors, with little if any error. 

In the past, it was common practice 
to introduce compensating resistors into 
the system and switch them alternate¬ 
ly with the range selector switch. This 
method is perfectly all right, but it calls 
for an extra wafer on the switch. So by 
changing the resistor values as described, 
the switching is made that much simpler. 

While we are on the subject of the 
voltage divider, here is how we have 

Pogson 

obtained the rather odd resistance values. 
The 7.5M resistance at the top is made 
up with a 3.3M, a 1.5M and a 2.7M in 
series. This value could have been 
obtained by putting in parallel, two 15M 
resistors. However, as there can be a 
maximum of 700 volts applied across 
this section, the maximum voltage rating 
of the resistors would be exceeded. By 
splitting up the voltage between three 
resistors, the voltage across each resistor 
is still within the rated limits. 

The 2.35M resistor is made up with 
two 4.7M units in parallel. As the maxi¬ 
mum voltage to appear across this sec¬ 
tion is only 200 volts, there is no rating 
problem here. The 750K resistor con¬ 
sists -of a 680K and a 68K in series. 
This actually adds up to 748K, the 
error being about 0.27 per cent, which 
can be safely tolerated. The next value 
of 235K is made up by putting two 
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This front view 
shows the conve¬ 
nient disposition 
of the meter, con¬ 
trols and input 
sockets . 

ranges, being worst on the 3-volt range 
and becoming progressively less on 
higher ranges. This may be corrected by 
simply adjusting the “zero” control after 
selecting the required range. This is 
effective but is inconvenient to say the 
least. This problem has been completely 
eliminated by incorporating a special 
“bucking” circuit. A small positive poten¬ 
tial is fed to the plate of the 6AL5 re- 
tifier, to cancel the negative contact 
potential. 

This bucking potential is obtained from 
the positive side of the HT power sup¬ 
ply, via a 100K resistor and a 20K 
potentiometer. The rotor of the poten¬ 
tiometer which provides a source of 
variable voltage, is fed via three 22M 
resistors and the other half of the 6AL5 

By Ian 

in series, into the AC voltage divider 
network. The high value of isolating 
resistance (66M) is necessary to avoid 
serious shunting of the voltage divider 
which would upset the proper operation 
of this circuit. 

With this arrangement, it is possible 
to switch from the 3-volt to the 1000- 
volt ranges without any change in the 
zero setting. The second half of the 
6AL5 is connected in series with the 
bucking circuit to afford some measure 
of stabilising of the zero adjustment 
which may tend to change due to aging 
of the AC rectifier section of the 6AL5. 

The scales on the meter are arranged 
in the ratio of 3 to 10 and in order to 
provide a dB scale, it is necessary to 
make the “3” scale 0.954 of the length 
of the “10” scale. Then, by changing 
between any two adjacent ranges, a step 
of lOdB is affected. This arrangement 


















AUSTRALIA'S LARGEST 
•Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE—60-1442. 


★ We have everything for the Radio Hobbyist ★ 


MODEL 200H 


20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 



DC Volt: 0-5, 
0-25. 0-50, 

0-250. 0-500. 
0-2.500. 

AC Volt: 0-10. 
0-50. 0-100. 

0-500. 0-1,000 

DC Current: 
0-50. Micro- 
amns res 
0-25. 0-250 

Milliampores. 

R e s i s t a ncc: 
0-60K Ohms, 
0-6 Men 
Ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
0.0001-01 mfd 
at AC 250 
Volt). 

: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100. 0-500, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3‘/un x 4Viin x IVfein. 

Complete with internal battery, testing leads 
and prods. 


PRICE: £5/10/- 
Including Sales Tax 

Plus Postage 3/6. 


TRANSISTORISED 
CALLING & TALKBACK SYSTEMS 

BATTERY OPERATED 

TABLE OR WALL MOUNTING 

2 Station 1 Master 1 
Sub-station 1 x 9V 
Batts., £7/17/6. 

3 Station 1 Master 2 
Sub-stations 4 x 11V 
Batts., from £9. 

4 Station 1 Master 3 
Sub-stations 6 x HV 
Batts., from £12. 

5 Station 1 Master 4 
Sub-stations 6 x HV 
Batts., £22/7/9. 

7 Station 1 Master 6 
Sub-stations 6 x HV 
Batts., £27. 

Plus Postage. 



MODEL TP-5S 


• High sensitivity-20,000 Ohms/V 
DC, 10,000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable size. 



Specifications: 

DC Voltages: 
0-10-50-250-500- 
1,000 V <20,000 
Ohms/V). 

AC Voltages: 
0-10-50-250-500- 
1.000 V (10,000 
Ohms V). 

DC Current: 
0-50uA, 0-5-50- 
500mA 
Resistance: 
0-10K, 0-100K. 
0-1 Meg. 0-10- 
Meg. (62 Ohms. 
620 Ohms. 

6.2K. 62 K at 

centre scale.) 
Capacitance: 
0.0001 uF-0.005- 
uF, 005uF-luF 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 


Dimensions: 3V4in x 5 l A in x l%in. 

Weight: l5oz approx. 

Complete with internal battery, testing leads 
with prods. 


PRICE: £9 

Including Sales Tax. 
Pius Postage 3/6. 


Capacitor Substitution Box, 1000 

VW.31/- 

Resistor Substitution Box, 1 Watt. 

Plus Post. 2/-. 33/9 


TRANSISTOR AERIALS 


4in extends to 27in.15/ 

5in extends to 39in.17/ 

6in extends to 43in.14/ 

6in extends to 32in.10/ 

6in extends to 28in.9/6 

7in extends to 39in.16/ 

9in extends to 39in.14/ 


lOin extends to 39in. 9/6 

Plus postage 1/6. 

LMI Crystal Mic. with 3.5mm plug. 
10/. Post free. 

Crystal and Magnetic Earphones, 
2.5mm plug, 5A Post free. 

Trans. Pri. 220, 240, 250, Sec. 218V 


TV REMOTE SPEAKER 
CONTROL 39/6 

has inputs for earphones and one 
speaker with volume control. Post 2/6 


SYNCHROTAPE 


100ft x 2iin 
300ft x 2iin 
1200ft x 5iin 
1800ft x 7in 


4/6. Post 1/ 
12/. Post 1/ 
25/. Post 1/6 
39/6. Post 2/6 


Doubler at 270mA, 6.3V at 8 amps. 

25/. Plus postage 10/. 

Trans. Pri. 200, 220, 250. Sec. 275- 
275 at 80mA. 6.3V at 5A. 25/. Plus 
postage 10/. 

Slide Rule Calculators, add, sub¬ 
tract, etc. to six figures. 6/6 ea. 
Post free. 

Spiral indoor TV Antenna, 19/6. 
Plus postage 5/. 

3AG Fuses 1 amp. 1/ pkt. of 5. 
3AG Fuses 5 amps. 1/6 pkt. of 5. 

3AG Fuses 10 amps. 1/6 pkt. of 5. 


CRYSTAL SET 
BUILDERS 


Coils . 6/* 

Diodes . 3/- 

Headphones. 25/- 

Tuning Conds. 16/6 

Terms..... 1/- ea. 


1 Trans. Amplifier for crystal set 
circuit supplied. 

Only 19/6 

Plus Postage 2/6. 


307 ELIZABETH STREET, MELBOURNE Phone 60-1442 
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This circuit is perhaps the simplest of all the vacuum tube voltmeters which we 
have produced . The text should be studied to see how the odd values of the 
resistors in the voltage divider are obtained . 


470K resistors in parallel. The 75K con¬ 
sists of two 150K units in parallel. Fin¬ 
ally, the resistance of 34.5K at the 
bottom of the divider is made up by 
connecting in series, a 33K and a 1.5K. 

Still on the subject of resistors, the 
4.5M resistance on the 6AL5 rectifier, PARTS LIST 
consists of a 3.3M and a 1.2M in series. 1 * 1 

The six resistors for the ohms-measuring 
ranges are all standard values and are 
readily obtainable. 


ance. We might add that if you use 
these resistors, it would be a good idea 
to use all one watt units. 

To add some strength to the case for 
the cheaper type of resistors, we have 


fitted our prototype with a set. Although 
individual builders may get varying 
orders of accuracy, our experience may 
be of use as a guide as to what may 
be reasonably expected. On the voltage 


The accuracy of all 24 ranges, DC-K 
DC -, AC and Ohms, depends to a 
large extent on the accuracy of all the 
resistors involved in the AC and DC 
voltage divided networks and the ohms 
reference resistors. The ideal way out 
of this is to use 1 per cent high stability 
resistors and in point of fact, this little 
instrument is worthy of this type of 
resistor with the best possible accuracy 
being assured. This involves the purchase 
of 21 resistors to make up all the 
needed values, and the cost of these 
items alone would amount to something 
of the order of $6 or £3 in the old 
familiar currency. 

As a more economical alternative, it 
is possible to use a set of more or less 
ordinary resistors, which would cost 
about one third of the price for the high 
stability types. Resistors are available in 
at least one brand, which are of the 
deposited carbon type in 5 per cent 
tolerance, up to and including 1.2 meg¬ 
ohms. Experience has shown that these 
resistors are generally well within the 
5 per cent, which makes them quite an 
attractive proposition. Above 1.2M, they 
revert to the normal carbon structure 
and the tolerance is 10 per cent for 
these. Even so, these resistors are of 
good quality and may be used if the 
highest accuracy is not of prime import- 
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/ Instrument case, 7\in x 5in x 4in 
with front panel. 

1 Sub-chassis (L shape) 4-7/Sin x 

3- 7/8in x liin. 

1 Clamp, 3in x Jin. 

1 Handle for case . 

1 0-1 mA meter, 100 ohms, with 

VTVM scale. 

1 Power transformer, 0-125V, 63V 
0.9 A. 

1 Rotary switch, 2-section, 2-pole 

4- positions per section. 

1 Rotary switch, 2-section, 1-pole 
6-positions per section. 

1 6CG7 valve . 

/ 6AL5 valve. 

1 9-pin ceramic valve socket. 

1 7-pin ceramic valve socket. 

2 silicon diodes, IN3194, OA210. 

RESISTORS 
10 per cent tolerance. 

2 47K 1W. 

1 100K 1W. 

2 4.7M hW. 

3 22M 1W or \W. 

High Stability, Close Tolerance 
(see text). 

1 lOMlWorW. 

2 4.7M 1W or ifV. 

1 3.3M 1W. 

2 2.7M 1W. 

I 1.5M 1W. 

I 1.2M 1W. 

1 680K 1W or W. 


1 68K 1W or W. 

2 47OK 1W. or W. 

2 150K 1W or \W. 

1 100K 1W or \W. 

1 33K 1W or ifV. 

1 10K 1W or iW. 

1 1.5K 1W or iW. 

1 IK 1W or \W. 

1 100 ohms 1W or tW. 

1 10 ohms 1W or iW. 

POTENTIOMETERS 
1 10K wire wound or moulded 

carbon. 

1 2.5K curve A. 

1 20K curve A pre-set. 

2 2.5K curve A pre-set. 

CAPACITORS 

1 .033uF 1500V paper or dipol. 

2 .0047UF polystyrene. 

2 8uF 150VW electrolytics. 

SUNDRIES 

2 Dry cells, 950 or similar. 

2 Miniature tag-board strips, with 
15 pairs of tags on each. 

1 10-tag strip . 

1 5-tag strip. 

3 Banana sockets. 

2 Banana plugs. 

2 Test prods. 

8 Rubber feet. 

4 Knobs, 

Power cord, 3-pin plug, hook-up 
wire, screws, etc. 
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MASTER ELECTRICS PTY. LTD 


A WHOLLY OWNED 
SUBSIDIARY OF 
■ MOTOR SPARES LTD. 


517 ELIZABETH STREET, MELBOURNE — Phone 50-0271 

RRAXCHES THROUGHOUT VICTORIA IMF KIVFRIY4 


PftE. 101 PREAMPLIFIER 

Monaural pro-amplifier can be used with any 
Hi-Fi amplifier no! incorporating low level 
inputs for magnetic pick-ups or tape heads. 
RIAA equalisation is incorpora'ed with a 
resoense of 30-20 000 C.P.S. uniform within 
2 DB. Gain 40 DB Phone and 60 DB Tape. 
Output 1 volt at 100,000 ohms. All chrome 
chassis. Power supply 240V AC. 

Price $10.50 (£5/5/-) 


CHIEFTAIN 4 WATT AMPLIFIER 

A 3-valvc Amplifier which operates from 240 
Volt A.C. supply. Ample gain is available for 
using crystal or dynamic microphone and 4 
watts output will work from 1 to 6 speakers 
as required. ' 

Input Impedance—50.000 Ohms. 

Output Impedance—15 Ohms. 

Ideal for reproduction of records for P.A. 
work, either music or speech in small halls, 
factories, shops, garages, etc. Base is steel 
finished in grey hammertone with blue and 
white front panel and white 

PRICE IS ONI v$25.95 If 12/19/6)1 


TECH MODEL TC2 VALVE TESTER 

Operates from 240 A.C. supply. 

Will test all modern type tubes with miniature 
7-pin minature 9-pin octal and Locter Sockets. 
This Tester will check fiilament continuity, shot 
circuits in any elements and also omission 
Overall siiee is lOin long, 8>/4in wide, 3in deep 
Meter si/c 3in x 3 7 /»in. Instruction and valve 
data sheets arc in metai drawers at bottom ol 
tester. A really compact job, ideal for portable 
use ^r on the bench. Weight S'/4lb 

Price is only $30 (£15) 

TOTAL; S31.78 (£16/17/6). DiBI DOSIWtt. 


4 CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

Four high-impedance inputs with in¬ 
dependent controls. High impedance 
output gain approx. 6DB. Operates 
from 9-volt Battery. Excellent for 
mixing speech with music, etc. 

$9.60 (£4/16/0) 


CAPACITANCE SUBSTITUTION BOX 

Housed in all-metal box with a selection of 
9 different values from .0001 to .22 mfd. 
complete with leads and insu'ated alligator 
clips. 

Price $3.50 (35/-) 


TRIO 9R-59 COMMUNICATIONS RECEIVER 


FREQUENCY RANGE: 540-1605 K c/s. 
1.6-4.0 M c/s, 4.0-14.5 M c/s, 10.5-30 
M c/s. 

BAND SPREAD: 3.5 M c/s, 7 M c/s, 14 
M c/s, 21 M c/s 28 M c/s. 

SENSITIVITY: 10 UC (Input at 10 M 

c/s), S/S Ratio equals 20 DB. 
SELECTIVITY: Variable from - 93 DB to 
60 DB (Q-MULT in Operation with plus or 
minus 10 KC Detuning). 

OUTPUT: 1,5 Wan. 

POWER: 240 AC. 50 VA. 

TUBE COMPLEMENT: 6BA6 RF AMP: 
6BE6 MIXER: 6BE6 LOCAL OSC: 
2X6BA6 I.F. AMP; 6AV6 2 ND, DET, AF 


AMP and ANL 6AV6 QMULTIPLIER. 
BFO. 6 A 05 POWER OUTPUT. 5Y3 
POWER RECTIFIER. 

SPEAKER IMPEDANCE: 4 or 8 Ohms 

(Speaker not provided). 

DIMENSIONS: Width 15 inches x Height 
7 inches x Depth 10 inches. 

WEIGHT: 20.51bs. 

AUX CIRCUITS: Band-Spread: Q-Multip- 
licr: Automatic Noise Control. 

AVC-MVC. 

Phone Jack Plug. 

PRICE. 


$ 139.00 

PRICE £69/10/. 


CAPACITANCE-RESISTANCE TESTER MODEL LC-15 

CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY. LEAKAGE. OPEN SHORTS OR 
INTERMITTENT CONDITION. DIRECT READING 
SCALES FROM .0000! TO 1000 MFD AND 
100-5 MEGOHMS. 

A stable and accurate bridge type circuit measures 
CAPACITANCE in 4 RANGES of .00001-.005 MFD. 

.001-.5 MFD. 1-50 MFD and 20-1000 MFD. Two 
RESISTANCE RANGES of 100-50,000 and 10,000-5 
MEGOHMS. Check LEAKAGE under actual load 
with choice of 25, 150, 250, 350 and 450 VOLTS 
available by selector switch. POWER FACTOR 
CONTROL from 0-50 p.c. Checks for LEAKAGE. 

OPEN, SHORT, OR INTERMITTENT operation. All 
leadings taken directly off scales after setting magiceye 
to maximum. Completely self-contained power supply. 

Attractively finished steel case with rounded corners 
and etched panel. Operates from 220V AC. 

Price: $40 ($20) pl “ l! " T “ 


RESISTANCE SUBSTITUTION BOX 


Housed in all-metal box with a selection of 
24 different values from 15 ohms to meg 
ohms complete with leads and insulated 
alligator clips. 

Price $4.50) (45/-) 
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ranges, with respect to each other, our 
checks reveal that they vary by no more 
than 2 per cent, which is very good 
indeed. On the ohms ranges, the abso¬ 
lute accuracy was not so good, with a 
deviation as much as 4 per cent. It 
should be noted, however, that this is 
still within the resistor tolerances. 

So there it is, the decision on this 
score is up to the builder, as to whether 
accuracy or economy is the more import¬ 
ant. The rest of the resistors in the unit 
are all 1 watt rating, with the exception 
of the two 4.7M grid resistors where 
half watt types are desirable because of 
space limitation. 

Coming now to the 6CG7, which is 
arranged in the usual bridge configura- 


47K cathode resistors. As the grids are 
referred to earth, and due to cathode 
follower action, the two cathodes are at 
approximately earth potential. 

The 10K zero setting potentiometer 
should be of good quality and capable 
of carrying the current of the valve. A 
wire-wound type is suitable and at the 
time of writing, we understand that a 
moulded carbon, type E made by Plessey 
should be available and would be suit¬ 
able. The ordinary carbon-track type is 
not particularly recommended as it may 
give trouble with the current involved. 
The ohms-adjusting potentiometer should 
also be of good quality but we can see 
no reason why the usual type would 
not be satisfactory. The AC and DC 


ents to perform this splitting function. 
As only about six milliamps of HT 
current are required, the value of the 
electrolytics does not have to be large. 
The value of 8uF which we have 
selected is a good compromise between 
small size and ripple on the HT. 

The power transformer which we 
have used is rated at 75V-0-75V, or 
150V-125V-100V-75V-50V-25V, at 30 
milliamps and the heater winding is 
6.3V at 1.2 amps. The 125V tap is 
used for our purpose to give the re¬ 
quired DC voltage. This tap also al- # 
lows 400 PIV silicon diode rectifiers 
to be used, whereas the 150V tap 
would be operating these diodes over 
the 400PIV rating. The dimensions of 



The AC Cal. preset pot is located on the 
right of the sub-panel, with the DC Cal . 
on the left and the AC Zero preset pot 
immediately below . Range switch wafers 
have 12 positions , with only six used . 


The two valves are mounted in the ex¬ 
treme corners of the sub-panel to avoid 
heating the resistors. The tagboard draw¬ 
ing should be checked against this photo¬ 
graph. Note the clear space around each 
of the mounting nuts . 
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tion, the second triode grid is held sub¬ 
stantially at earth potential, while the 
signal is referred to the first triode grid. 
The meter movement is across the two 
cathodes, and the meter registers the 
unbalance which is brought about by 
injecting a signal into the first triode 
grid. In order to accommodate positive 
and negative voltage readings, the meter 
connections are switched and reversed 
as required. AC and DC calibration and 
Ohms zero adjustment potentiometers 
are also included in this part of the 
circuit. 

The meter zero setting is effected by 
a potentiometer in the plate circuits of 
the 6CG7. This potentiometer is adjusted 
to cancel any unbalance in the particular 
valve, together with the rest of the bridge 
circuitry. A positive HT voltage is fed 
to the rotor of the balancing potentio¬ 
meter, while an equal negative HT volt¬ 
age is fed to the junction of the two 
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calibrating pre-set type potentiometers 
may be eliminated and replaced with 
the correct value of fixed resistance. 

Considering all the switching as a 
whole, it is difficult to imagine how it 
could be further simplied. In order 
to avoid the use of another wafer, we 
elected to bring the Ohms range out 
to a separate socket on the panel. 
Opinions may differ as t 0 which way 
this should be done. The issues are 
clear cut however. The method which 
we have adopted is the simplest and 
most economical while the use of 
another switch section would make 
operation of the instrument a little 
more convenient. 

The power supply is about as simple 
as it could be. A voltage doubler de¬ 
livers a total high tension of about 
264 volts, with the junction of the two 
electrolytic capacitors connected to 
earth. This avoids any extra compon- 


the transformer are: 2 inches high, 1- 
7/8 inches wide (over coils) with 2 } 
inches between mounting centres. The 
3-volt supply for the Ohms range is 
obtained from two type 950 dry cells 
(or the leakproof equivalent) in series. 

Turning now to the mechanical as¬ 
pect, the unit is housed in our small 
instrument case, measuring 7± inches 
high, 5 inches wide and 4 inches deep. 
The front panel layout is compact but 
all controls are conveniently arranged 
and easy to use. At first sight, it may 
appear that the vertical arrangement 
would lead to mechanical instability. 
By careful placement of components, 
it has been possible to keep the centre 
of gravity where it belongs and so it 
is not likely that there will be any 
undue tendency to tip over. 

As the amount of space inside the 
case is rather limited, it was found 
necessary to give quite a considerable 
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Low cost rectifiers for all 
medium-current Industrial 
applications 

★ Australian made, readily available ex-stock. 

★ Designed for high performance under severe conditions. 

★ High surge handling capability, low leakage currents. 

★ Corrosion resistant, hermetically sealed, press fit 

package. 

★ Anode or Cathode to case types available, simplifies 
mounting. 

The suffix after type number denotes anode connected to case. 



PRESS FIT 


SCREW 

ADAPTOR 




OUTLINE DIMENSIONS 
IN INCHES 


MAXIMUM RATINGS 


IN3659 IN3660 IN366I IN349I IN3492 IN3493 

IN3659R IN3660R IN366IR IN349IR IN3492R IN3493R UN,T 


Peak inverse voltage 50 

Sine wave R.M.S. supply voltage ar 

(Resistive load only) 


Sine wave R.M.S. supply voltage yj 

(Capacitive or battery load.) 

Average half wave recti- @ |00°C case BO 

fied forward current. @ I50°C case 25 


Recurrent peak forward current 
(50 cps and 25°C case) 


Peak one cycle surge current 

(50 cps and I50°C case temp.) 


Forword voltage drop @ 25 Amp. • - 
D.C., Forword current 


Average full cycle reverse current 
at rated P.I.V. and I.F. 5.0 

(Resistive load, I50°C case.) 


Thermal resistance junction to case 


Operating junction temperature. 


ANODEON 

SALES 

A DIVISION OF ELECTRONIC INDUSTRIES LTD. 


100 200 50 100 200 


70 140 35 70 140 


35 70 17.5 35 70 


30 30 25 25 25 

25 25 18 18 18 


100 100 75 75 75 


400 400 300 300 300 


1.2 1.2 1.2 1.2 1.2 


4.5 4.0 10 10 8 


l.Oo C/WATT TYPICAL 


+ 175* C 


N.S.W.: 443 Concord Rood, Rhodes. 

VIC.: 153 Sturt Street, South Melbourne. 


Volts 


Volts 


Volts 


Amps 


Amps 


Amps 


Volts 


mA 


73-0211 

69-0300 
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amount of thought to the layout of the components, keep¬ 
ing in mind the need for convenience of wiring, avoidance 
of heat problems, etc. With this thought in mind, we 
suggest that the original layout should be adhered to 
strictly. 

Fixed behind the meter to its terminals, are two minia¬ 
ture tag strips. These strips accommodate all the multi¬ 
plier, Ohms reference and the two 47K cathode resistors. 
In addition, the two silicon power diodes and the 
electrolytics are mounted on one of the strips. The tags 
on each strip, on either side of the centre holes which 
are used to mount the strips to the meter terminals, are 
not used and the resistors which are mounted on the 
adjacent tags are placed underneath. This gives easy 
access to the meter terminal nuts. 

Consideration was given to the idea of using a printed 
board to mount the items just referred to. However, it 
was reasoned that the tag strips would be more readily 
obtainable and perhaps what is more important a reduction 
of about $2 in cost would be achieved. A printed board 
would be a little easier to wire up but the difference 
would not be very great in this instance. 

A sub-chassis, in the form of an 
“L”, is placed immediately below the 
meter and fixing to the front panel is 
effected under the bushes of the Zero 
and Ohms potentiometers. The valves 
are mounted in the corners, so that 
they will be as far as possible from 
the resistors on the tag strips, to avoid 
heating these components. A couple 
of large holes are drilled alongside 
each valve socket to assist in venti¬ 
lation. The three pre-set potentiometers 


We suggest that 
this layout be 
used , the arrange¬ 
ment having 
worked out very 
conv e ni ently . 
Note the strap 



and a 5-tag strip for one of the 22M across adjacent tags in the centre with 
resistors are also fixed to the sub- another strap joining earth points , 
chassis. three from the bottom. 

The range and function switches are 

mounted on the front panel, immedi- >AAAAAAAA /^ AAA^^^A^A^AAAAA ^ 
ately below the Ohms and Zero T thi rt of the unit f or t fc e 

innut” termlnaYs befne ^la^ed hefow^the P resent and concentrate on the items to 
switches d b h be mounted in the case. Fix a grommet 


The power transformer and two dry 
cells are placed in the case at the 
bottom rear, where they occupy the 
space behind the switches. The trans¬ 
former is mounted on the side of the 
case and the cells are held with a 
clamp mode from a 3 inch by 1 inch 
strip of aluminium. The clamp is held 
with a H inch by 1/8 inch Whitworth 
screw on the back of the case and 
passing between the cells. 

In the space between the cells and 
the switches, a 10-tag strip is mounted 
to terminate the transformer leads. The 


into the hole at the back, pass the power 
cord through and clamp it down. Screw 
the transformer to the side of the box, 
fix the 10-tag strip in and terminate all 
the transformer and power cord leads 
to it. Reverse the ends of the two cells 
and solder a lead between the positive 
and negative of one end of the pair. 
With the lead facing downwards, clamp 
the cells into place, with about t-inch 
clearance from the bottom of the case. 

Take two miniature tag strips, each 
having 15 pairs of tags. These strips 
have to be mounted finally on the meter 
through the centre hole 


strip should be carefully placed so that trough the ce ^dre nwic 

it will not be too near other items, as ‘i* Jf? 1 ?? ul 


the mains and other high voltages are 
involved. The power cord is brought 


The holes will need to be enlarged to 
clear the bolt of the terminal. This done, 
mount a strip on each terminal tern- 


through a rubber grommet on the back rauuu . l 1 d 011 uf'u u 

of the case and a clamp holds the cord :T 6 s !|?i/^ 

to the bottom of the case. f ha ‘ ,s a clearance of about 1/16- 

inch between the inner tags of the two 
While we are on matters concerning s trips. This spacing may be adjusted by 
the case, it will be noticed from the filling the mounting holes and moving 
photograph, that there are two rows of the strips with respect to each other, 
ventilation holes, one on the bottom and Before removing the strips from 
the other on the back, near the top. t he meter, drop a short piece of tinned 
Also, four rubber feet are screwed to copper wire through the inner centre 
the bottom of the case, with another tags of the two strips and solder them 
four on the back, so that the instrument together. Do the same with the two 
may be used in the normal upright posi- tags which are the third in from the end 
tion, or it may be laid face-up, if more nearest the sub-chassis. This serves to 
convenient. bring the two strips together into one 

To get on with the construction of unit, with no chance of any short cir- 
the VTVM, we will assume that you cuits occurring between other inner tags 


have all the metal work, ready drilled. 
Fix the two valve sockets, three pre-set 
potentiometers, two rubber grommets 
and one five-tag strip to the sub-chassis. 
Then fix the chassis to the front panel 
with the Zero and Ohms potentiometers. 
The three banana sockets are next, fol¬ 
lowed by the two switches. Now screw 
the meter to the panel and the job of 
assembly is more than half done. 


later on. Remove the strips from the 
meter. 

The job of wiring is best started with 
the tag strips. The details of this wiring 
are shown in figure 1. It is important 
to note that the resistors on the tags 
each side of the mounting points, are 
placed underneath. One other point 
worth noting, particularly if the cheaper 
resistors are used, is that a minimum 


"INNERBOND" (Regrf ) 

BONDED 

ACETATE 

FIBRES 

For packing In 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fina Cellulose Acetate Fibres that qlves 
high efficiency for Sound Absorption. 
"INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur- 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: '’INNERBOND" at I 60 * sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—-Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 
BRISBANE-A. E. Harrold Pty. Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories. 81 
Flinders St. 

PERTH—General Accessories, 44 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send £1 0 


For 2 sq. yds. as above send £1 17 
For 4 sq. yds. as above send £3 5 


Postage paid in Australia and Territories, 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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SOUND SYSTEM 

TAPE-DECK 



FEATURES: 


SPECIFICATIONS: 


4 track, 2 channel, stereophonic and 
monophonic recording and playback. 
Long life, solid state circuit. Smooth 
and wide frequency response. Simple 
to operate, functional design—single 
lever control for all tape functions. 
Either horizontal or vertical operation. 
Two tape speed, 7i” and 3}”/s, 7” 
reel capacity, AC voltage selector, 
automatic shut-off switch, pause-con¬ 
trol, tape index counter, dual VU 
meters, integrated input and output 
connector. Attractive finish with 
beautiful wooden base. 

Retail $229.50 


Power: 

Tape-speed: 

Recording system: 
Frequency response: 

Signal-to-noise ratio: 
Flutter end wow: 

Harmonic distortion: 
Erase head: 

Record/Playbacl head: 
Level indication: 

Input: 


Output: 

Operating position: 
Weight: 

Dimensions: 

Accessories: 


240 volts, 40 watts, 50/60 cps. 

Instantaneous selection 7/2 and 3% ips. 

4 track stereophonic and monophonic 

30-18,000 cps at 7/2 inch/s. ± 3db 50-15,000 cps at 

7/2 inch/s, 30-13,000 cps at 3% inch/s. 

Better than 50db 
Less than 0.19% at 7 , /2 inch/s 
Less than 0.25% at 3% inch/s 
1% at 0 db line output 
In-line (stacked) quarter track, EFI8-2902H 

In-line (stacked) quarter track, PP30-4202 

Two VU meters (calibrated to O VU at 12 db below sat¬ 
uration of tape). 

Low impedance microphone inputs Transistorized (will 

accommodate any microphone from 250-1 K ohm 

impedance). 

Sensitivity -72 db (0.2mv) 

High impedance auxiliary inputs 
Sensitivity -I8db (O.lv) 

Low impedance line outputs 
Auxiliary Record/Playback connector 
Either horizontal or vertical 
Approx. 16.9 lbs. 

14.2 X 6.3 X 11.4” 

SONY 7” empty reel, Capstan, Pinch roller, Connection 
cord. 


VIC. 

15 Abbotsford St., 
NORTH 
MELBOURNE 
30-2491 


N.S.W. 

469-475 Kent St. 
SYDNEY 
26-2651 
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TRADE INQUIRIES TO: 

JACOBY MITCHELL CO. PTY. LTD. 


N.S.W. 

E. Cupit P/L. 
16 Wood St., 
NEWCASTLE 
61-4776 


QLD. 

T. H. Martin P/L. 
35 Charlotte St., 
BRISBANE. 
2-1785 


S.A. 

Farley and Fahy 
Ltd., 

77 Wright St., 
ADELAIDE. 
51-5117 


TAS. 

K. W. McCulloch 
Pty. Ltd., 

109 York St., 
LAUNCESTON 
2-5*322 


WA. 

C. F. Liddelow & Co. 

239 Newcastle St., 

PERTH. 

28-1102 
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A.C.T. 

H. C. Daynes 
(Radiovision P/L) 
75 Investigator St., 
Red Hill 
9*4554 

















equally 


of heat should be used when 
as excessive heat may cause 
resistance value. 

The way we mounted 
to the meter calls for two extra nuts tor 
the meter terminals. This is necessary to 
stand the tag strips off the meter body 
sufficiently to give clearance for the 
underneath resistors. If nuts are difficult 
to obtain, then the clearance may be 
achieved with washers instead of the 
extra nut thickness. We also put the 
solder lugs for the meter between the 
first and second nuts, which brings the 
lugs under the tag strips. Alternately, 
the lugs may be fixed under the top 
nuts, above the strips. 

With all the components assembled, 
a relatively small amount of wiring 
completes the job. There are, however, 
a few points which must be watched in 
the wiring, as a misplaced component 
may cause fouling when an attempt is 
made to fit the front of the unit into 
the case. Keep all components under 
the sub-chassis close in. Watch place¬ 
ment of the input coupling capacitor 
and the 4.7M resistor from pin 7 of the 
6CG7 valve to the switch. Swing the 
middle 22M resistor across the outer 
tags of the 5-tag strip. From each end of 
this resistor, run a 22M to the 6AL5 
valve and one to the “AC Zero** poten¬ 
tiometer. 

Four leads have to be run between 
the front section and the components in 
the case. These are: two heaters, one 
earthed, 125V AC, and plus 3V for 
ohms measurements. The two heater 
leads may be run from the socket of the 
6CG7, to the tag strip in the case. The 
other Two leads can be twisted together 
with the heater leads, between the valve 
socket and tag strip. This section should 
be about 9-inches long, which allows the 
front section to be removed to make 
adjustments under operating conditions. 

The wiring finished, a careful check 
should be made to be sure that there 
are no errors. After applying power, 
it would be a good idea to check the 
positive and negative high tension to see 
that it is approximately plus and minus 
132 volts, as shown on the circuit. All 
being well adjustment and calibration 
completes the job and the VTVM is 
ready for adjustment and use. 


oi about 25 millivolts, 
t the true zero position 
rn the function switch 
the range switch still 
just the “AC Zero” potentiometer until 
the meter needle reads precisely zero. 
This position should now be maintain¬ 
ed over all the AC ranges from 3V to 
1000V. Before proceeding any further, 
it would be a good idea to recheck all 
the adjustments which have been made 
so far. 

Perhaps the job of calibration may 
present a problem to some readers. If 
the best possible accuracy is to be ob¬ 
tained from the instrument, it must be 
calibrated against a meter of known 


Transformer, dry cells and tag 
strip have been carefully placed 
to avoid fouling items on the front 
panel Mains input occupies first 
three tags on the right. Note 
ventilation holes at bottom and 
near top. 


A little care and patience in adjust¬ 
ing and calibrating the instrument is 
very worthwhile, as a careless job at 
this stage can spoil an otherwise excel¬ 
lent instrument. The recommended pro¬ 
cedure is as follows: 

Before switching on, set the meter 
needle precisely to zero. This is very 
important, as the constancy of the zero 
reading for the various ranges depends 
on this initial adjustment. Set the “AC 
Calibrate,” “DC Calibrate,” “Zero” and 
“AC Zero” potentiometers to approxi¬ 
mately their mid-position. Switch on 
the power and leave the instrument 
for about 15 minutes to warm up. 

Set the range switch to 1000V and 
the function switch to “+DC.” Adjust 
the “Zero” knob on the front panel so 
that the meter reads zero. Switch from 
“+DC” to “ -DC” and the meter 
needle should not move. The correct 
setting of the Zero knob is such that, 
when switching from +DC to -DC, 
there should be no shift of the meter 
needle. 

Turn the range switch to 3V. Chang¬ 
ing the function switch now from -4-DC 
to -DC will possibly give a needle 


accuracy. There is no easy way out 
of this, but most readers will no doubt 
be able to borrow a suitable meter, if 
one is not already on hand. 

Fortunately, it is only really necessary 
to calibrate one range for DC and one 
range for AC. The accuracy of the 
other ranges will depend upon the 
accuracy of the resistors in the voltage 
divider network. 

Any range may be calibrated, but 
perhaps the 10V range for both AC 
and DC would be the most convenient. 
Twelve volts DC may be obtained from 
a car battery, for instance, and about 12 
volts AC may be made up by connecting 
two 6.3V heater windings (correctly 
phased) in series. 

To calibrate the 10V DC range, con¬ 
nect a potentiometer of about 1,000 
ohms across the battery or other 
source. The VTVM and the calibrat¬ 
ing meter are connected between the 
negative and rotor terminals of the 
potentiometer, which is adjusted to 10V 
against the calibrating meter. Adjust 
the “DC Calibrate” potentiometer, so 
that the VTVM reads precisely 10V. 
The AC range is calibrated in a simi¬ 
lar manner. S 
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2 New 


Transistor 


Pro j ects 

for fledgling 
electronic enthusiasts 

These kits are designed to try your wings 
on. . . yet use professional techniques. 
With Kit No. 1 you use tag-strip mount¬ 
ing. then when you progress to Kit No. 2 
you use the latest in transistor sub-minia¬ 
ture mounting—copper-backed matrix board. 
Both kits include a step-by-«tep instruction 
manual, fully illustrated and written in such 
a way that you can't go wrong. Detailed 
theory is also included so that you can 
easily understand how your kil works. 

Kit No. I is a one transistor reaction radio 
receiver (the transistor is used twice—as 
a detector and an amplifier) and all pans 
and tools are supplied—you don’t need 
another thing after you open the box. 

Kit No. 2 is a three transistor audio am¬ 
plifier that gives greater loudspeaker volume 
than you can use when combined with Kit 
No. I. You can also use it for—loudspeaker 
volume for a crystal set . . . home address 
system . . . record player amplifier . . . 
voice control switch . : . completing stereo 
system . . . tape recorder monitor . . . 
inter-com . . signal tracer. 

Both kits only cost $13.95 (£6/19/6) each 
and they teach you professional construc¬ 
tion techniques right from the beginning. 
You really learn what electronics is all 
about with then* kits and their comprehen¬ 
sive instruction manual. 

The transistors . . . batteries . . . capaci¬ 
tors . . . resistors . . . potentiometers 

with switches . . . loudspeaker . . . ear¬ 
piece or microphone ... tag strips . . * 
circuit boards . . . sundry hardware you 
receive can be used again and again in con¬ 
struction projects described in Transistor 
Kits new monthly niaguxine for beginners 
—free copy with your kit. In this way 
you ensure that you learn electronics for 
the least possible expense. 



You will be proud to switch on for your 
family and friends and explain how your 
radio and or amplifier works. You will also 
be satisfied to know you have learnt the 
latest construction techniques. 

Start today, clip the coupon below or write 
now to: 

TRANSISTOR KITS 

" 69A CHURCH STREET, 

BRIGHTON, S5, VICTORIA. 

PHONE 92-3159 


Please send by return (Mark X). 

( ) Details of the Transistor Kit Club 

(FREE). 

( ) Kit No. 1 complete with Manual, 

tools, radio parts, hardware and sun¬ 
dries. Only $13.95 (£6/19/6) for 

everything you need. 

( ) Transistor Amplifier Kit No. 2 com¬ 

plete with Manual, tools, electronic 
parts Including extra transistors, hard¬ 
ware and sundries. Only $13.95 
(£6/19/6) for everything you need. 

( ) Special Combination Kit comprises 

kits 1 and 2 for only $25.85 
(£12/18/6). You save 20/6. 

Cheque/ Money Order for £$ . 

enclosed. (Complete refund if not satisfied, 

all kits guaranteed.) 

NAME .. 

ADDRESS . 
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YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 


And what response! Kodak Sound Recording 
Tape is designed to give you unexcelled 
tone reproduction over the entire audio 
range from 40 to 20,000 cycles. This 
response provides vibrant sound reproduc* 
tion lost in some other tapes. Kodak Tape 
has a coating uniformity that never varies 
more than plus or minus .000005 inch. 
Without such uniformity you can expect a 
loss in high frequencies that can only be 
compensated for by setting bias incorrectly. 


Result? Distortion! Kodak Sound Recording 
Tape is lubricated on both sides to mini¬ 
mize head and tape wear. That’s not all. 
Kodak tape has maximum freedom from 
drop-out plus a smooth flexibility that 
Insures intimate contact with the heads. 
The Kodak Thread-Easy Reel practically 
threads itself and has a built-in splicer. 
Make your next reel Kodak Sound Recording 
Tape. It’s as good as your favorite color film! 

Magnetic Products Sales Division 

KODAK (Australasia) PTY. LTD. 

KM 1099 
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BALANCED AND UNBALANCED AUDIO LINES 


A reader from Victoria, with a growing interest in audio am¬ 
plifier systems, asked us recently to explain the difference be¬ 
tween balanced and unbalanced audio lines. The answer was 
too involved for our query service, but it makes ideal material 
for "Answer Man." 


What is the difference between bal¬ 
anced and unbalanced lines in relation 
to microphones and tape recorders? 

Most of the audio equipment with 
which enthusiasts and hobbyists have 
to do uses what we can loosely refer 
to as the “unbalanced line’* system. 

In keeping with this, the input con¬ 
nectors to the majority of “domestic” 
amplifiers and tape recorders involve a 
single “active” element or terminal, with 
which is associated an outer shell or 
an “earthy” terminal. Thus, the input 
circuit is completed by means of one 
“hot” or “active” connection and one 
“earthy” connection. 

When feeding a pickup into such an 
amplifier or tape recorder, it is normal 
to identify the active signal lead and 
ensure that it connects to the active 
input terminal or the active element of 
the input plug/socket combination. The 
outer shield braiding connects to the 
earthy terminal or to the earthy element 
of the input plug/socket system. If the 
pickup has a separate “earth” lead 
inside the shield cable, this also con¬ 
nects to the earthy side of the input 
system. 

Exactly the same observation applies 
to microphones, to connections to radio 
tuners or connections between, say, a 
tape recorder and a separate power 
amplifier. They are normally effected 
by means of a shielded cable, with an 
active inner conductor and the earthed 
braid, the other inner conductor (if 
present) being also earthed. 

In the case of a stereo system, the 
observation applies to the two channels. 
Each signal normally involves its own 
active lead, one for right channel and 
one for left, the earth circuits being 
separate in some cases, and common 
to both channels in others. 

By and large, this “unbalanced” 
system is adequate for ordinary domestic 
or non-critical commercial use and has 
the advantage of relative simplicity. 

However, in recording and broadcast 
studios and a variety of situations, 
microphones, pickups, control consoles, 
tape recorders, etc., are likely to be 
separated by quite substantial distances, 
involving long connecting cables. This 
introduces problems not found in 
domestic installations. 

Despite all care with the positioning 
and shielding of such cables, they are 


likely to pick up hum and other inter¬ 
ference, due to stray magnetic fields 
from power wiring, and to actual 50- 
cycle voltage drop along nominally 
earthed power circuits. 

To minimise troubles of this kind, 
it is standard practice, in professional 
audio circles, to make the signal circuits 
substantially independent of earthed 
wiring and shielding. Instead of the 
signal being carried by one wire and an 
earthed shield braid, the signal is carried 
by two wires, neither of which is 
earthed. The outer braid serves as a 
shield only, effective for both inner 
conductors. 

The system demands that both ends 
of the coil in a pickup be brought out 
by leads separate from the shield braid; 
similarly for microphones. This, in fact, 
is often done with pickups and micro¬ 
phones intended for home use though, 
as already mentioned, the home user 
normally earths one of the wires directly 
to the braid and to the equipment 
chassis. 

Similarly, other signal sources, such 
as radio tuners and tape equipments, 
must be designed to deliver signal 
between two active output leads. This 
involves some special circuit provision, 
usually in the shape of an output trans¬ 
former with secondary winding 
independent of the rest of the circuitry. 

Amplifiers, preamplifiers, tape record¬ 
ers, etc., intended for use with a bal¬ 
anced system must accept both input 
leads, isolated from earth, as well as the 
earthed shield braid. What is more, the 
equipment must utilise both input leads 
and this involves either a balanced 
“push-pull” type of input circuit or a 
built-in signal transformer having, usual¬ 
ly, a centre-tapped input or primary 
winding, with the tapping earthed and 
the two ends free to accept a signal. 

As might be expected, the provision 
of twin shielded wiring instead of single- 
shielded wiring, along with appropriate 
plugs and sockets and equipment input 
and output circuitry to suit, adds up to 
extra cost and complication. 

However, the technique has the vital 
advantage that hum and interference 
which may penetrate the line, tend to 
induce a similar effect in each conduc¬ 
tor, since they are balanced in respect 
to their environment. The spurious sig¬ 
nal, appearing in phase in both lines, 
tends to cancel when it encounters the 


balanced or push-pull type input circuit. 
This is one of the vital reasons, in fact, 
why signals in a studio can follow such 
a lengthy and devious path and still 
emerge virtually free from hum and 
other extraneous interference. 


Perhaps it should be mentioned also 
that the need for long cables in pro¬ 
fessional audio installations makes it 
necessary to consider the impedance 
level of the associated circuits. If the 
impedance level is very low, DC resist¬ 
ance in lines and possibly switches may 
introduce loss due to IR drop. If im¬ 
pedance is very high, capacitive shunting 
will produce loss of high frequency 
response. 

To minimise both effects, it is usual, 
in professional audio circles, to transfer 
and control all signals at a nominal im¬ 
pedance level of about 600 ohms. Thus, 
pickups and microphones are equipped 
with coils—or output transformers — 
having about this nominal impedance, 
while the same figure is used for the 
input and output circuits of preampli¬ 
fiers, line amplifiers, tape recorders and 
so on. 

Thus, professional audio techniques 
centre round the 600-ohm balanced line 
concept and commercial equipment is 
mostly designed with this fact in view. 

By contrast, equipment for purely 
domestic use tends to assume the un¬ 
balanced (and less expensive) approach. 

In between, in equipment which could 
conceivably be applied in either field, 
it is not uncommon to find some pro¬ 
vision for both techniques as, for ex¬ 
ample, alternative high and low imped- 


UNIJUNCTION 


TRANSISTOR 

for the 

CODE PRACTICE OSCILLATOR 

2N2160 

Trad* Price $1.90. (Plus 121 p.c. Solos Tax). 


DIACS and TRIACS for the 
'VARI-WATT' 

DIAC type ST2, Trigger Diode $2.85 each 
(plus 12^ p.c. Sales Tax). 

TRIAC type SC4QD, Triode A.C. Switch ($ 
amps, 400 volts). $7.80 (plus l2'/2 p.c. Sales 
Tax). 


0 AVAILABLE THROUGH RADIO 
TRADE HOUSES IN ALL STATES 

WATKM WYNNE MY. UNITED 

32 FALCON ST., CROW'S NIST. (P.O. 
Box 318). Phonos: 43-2107, 43-1912. 
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PRECISION ELECTROACOUSTIC EQUIPMENT 








TRUMPETS 

HD. 210/P Low frequency cut-off ....... 350 Hz 

Sound distribution .... 120 deg 

Air column length . 350 mms 

Power rating . 6 watts 

Watts peak .. 15 watts 

impedance . 16 ohms 

Frequency response .... 350 10000 Hz 

Maximum diameter . 210 mms. 

Maximum length . 210 mms. 

Weight .,. 1,300 grs. 

Price Retail £12-16-0 
Plus Sales Tax £1-6-8 


Low frequency cut-off 

220 Hz 

Watts peak 

35 watts 

Sound distribution 

90 deg. 

Voice coil impedance 

16 ohms 

Air column length 

550 mms. 

Frequency response 120-7,000 Hz 



Maximum diameter 

82 mms. 

Maximum diameter 

315 mms. 





Maximum height 

68 mms. 

Maximum length 

365 mms. 

Weight 

1020 grs. 

Weight 

1,500 kgs. 

Complete with accessories for 

Power rating 

18 watts 

application for line 

transformer. 

Price Retail £19-5-0 



Plus Sales Tax £2-8-1 



Low frequency cut-off 

150 Hz 

Power rating 

25 watts 

Sound distribution 

85* deg. 

Watts peak 

45 watts 



Voice coil impedance 

16 ohms 

Air Column length 

915 mms. 

Built-in line matching 

transformer: 

Maximum diameter 

445 mms. 

16—165—250—500—1000 



2000—3000 ohms 


Maximum length 

540 mms. 

Frequency response 80-12,000 Hz 

Weight 

4 kgs. 

Watertight construction 



Equalised compression 

system 

It may be supplied also without 

Maximum diameter 

110 mms. 

cover-hood for fitting 

the driver 

Maximum height 

150 mms. 

unit model 2545 TS. 


Weight 

2180 grs. 


Price Retail £37-1-0 
Plus Sales Tax £4-12-8 


ZEPHYR PRODUCTS PTY. LTD, 

5 8 HIGH STREET. GLEN IRIS, S.E.6, VICTORIA 


mmmcTUMiis w badio 4 attnim equipment & components 
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ance connections and/or alternative bal¬ 
anced or unbalanced connections. 

Finally, while we have related the use 
of balanced, medium-impedance systems 
to broadcast and recording studios, 
which provide the classic example of 
their use, it should also be mentioned 
that the techniques find application in 
fairly modest sound reinforcement sys¬ 
tems, where microphone lines may still 
be long enough to produce trouble, un¬ 
less they are of the balanced medium- 
impedance variety. 

★ ★ ★ 

What Is the meaning of the term 
“crossover distortion” which I see men¬ 
tioned so often in relation to audio am¬ 
plifiers? 

The term normally has to do with 
audio amplifiers having a push-pull out¬ 
put stage—but let’s start at the begin¬ 
ning. 

Ahead of such a stage, the signal to 
be amplified is normally passed through 
a phase-splitting stage or transformer, so 
that the two output valve grids can be 
driven in opposite phase. Thus, at any 
one instant, if one output valve grid is 
being driven by the signal in a positive 
direction, the other output valve grid is 
similarly being driven negative, with a 
phase difference of 180 degrees between 
the two signals. 

The effects of the two plate currents, 
one increasing (with positive-going grid 
signal) and one decreasing (with nega¬ 
tive-going grid signal) are appropriately 
combined in the output transformer, to 
drive the loudspeaker. 

In the case of transistor audio ampli¬ 
fiers, the out-of-phase input signals are 
normally fed to the “base” electrodes 
rather than to the grids, the collector 
current in each transistor responding 
accordingly. 

In a class-A output stage, the valves 
(or transistors) are biased at about the 
centre of their dynamic characteristic 
and are not driven, during any part of 
the signal input cycle, beyond the limits 
of their linear grid-plate (or base-col- 
lector) transfer characteristic. Each 
therefore operates over the entire signal 
input cycle and each assists the other 
in delivering power to the load. 

In other modes of push-pull operation, 
the output valves or transistors are 
biased closer to their plate (or collector) 
current cut-off point. When signal is 
applied, the successive half-cycles of in¬ 
put signal increase the plate (or collec¬ 
tor) current of one particular valve (or 
transistor) but drive the other one be¬ 
yond plate (or collector) current cut-off. 

Therefore, in the common output cir¬ 
cuit, the two valves (or transistors) do 
not assist one another smoothly over 
the whole signal cycle. There is a ten¬ 
dency for one to handle “the lion’s 
share” of one half of the audio input 
cycle and the other to handle the other 
half. 

When the output valves or transistors 
are biased very close to cut-off, as in a 
class-B stage, the distinction is quite 
marked, each valve or transistor in the 
push-pull pair delivering power to the 
output load during ONLY one half of 
the signal cycle. 

This leads, naturally enough, to specu¬ 
lation as to what happens, in such an 
amplifier, when the input signal is pass¬ 
ing from the “positive” to the “negative” 
half-cycle and vice versa — when it is 
crossing the AC zero line, in other 
words. 

Does one valve or transistor really 
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cease to deliver power to the load at 
the precise instant that the other begins 
to do so? 

Might there not be a break such 
that, over some section of the cycle, 
neither valve (or transistor) is operating? 

Alternatively, might there not be an 
overlap period, where both are operating 
and, if so, would this overlap lead to 
non-linear power transfer? 

As you might have guessed by now, 
the term “cross-over” in this context 
refers to this critical region, which 
occurs twice in each cycle, where one 
output valve or transistor is taking over 
from the other. 

Another term which is used fre¬ 
quently to mean the same thing is 
“switching.” 

“Cross-over” or “switching” distortion 
refers to any distortion which might 
arise from non-linearity produced by 
this effect. 

In practice, designers usually try 
hard to avoid the situation where the 
output valves or transistors are biased 
beyond plate (or collector) current cut¬ 
off, because this can produce a very 
serious discontinuity in the output cur¬ 
rent waveform. 

On the other hand, they usually try 
to avoid biasing the output valves or 
transistors at a standing current too far 
above cut-off, because this is wasteful 
of supply power and increases heat dis¬ 
sipation problems ? both of which are 
particularly significant in transistor 
equipment. 

Designers, therefore, try to ensure 
that the output devices m a class-B 
stage are biased just above cut-off and 
that the small overlap region in the 
signal cycle, where both are operating, 
merges smoothly into the region where 
either one or the other takes over. 

In this way, cross-over distortion is 
minimised, being usually further assisted 
by the operation of negative feedback 
around the output stage. 

Curiously, cross-over distortion is 
most troublesome in class-B and similar 
amplifiers when they are handling rela¬ 
tively low levels of signal. Under these 
conditions, a large proportion of the 
total signal excursion is around the 
cross-over or switching region. 

When the amplifier is handling large 
signals, swinging the plate or collector 
currents well up on their dynamic 
curves, the cross-over region represents 
only a small proportion of the charac¬ 
teristic in use and any distortion con¬ 
tent is a small proportion of the total 
audio power being handled. 

Another observation is that, while the 
remarks have centred on push-pull ampli¬ 
fiers of more or less traditional con¬ 
figuration, the terms can apply equally 
to any other configuration where the 
job of delivering power to the load 
transfers from one valve or transistor 
to another during discrete portions of 
the signal cycle. 

★ ★ ★ 

What is the meaning of a recording 
process called “synchro-stereo”? The 
literature (Concert Hall) suggests that 
it is a recent development from Switzer¬ 
land and Is equally suitable for mono 
and stereo record-players. A note warns 
that the playing weight should not 
exceed 8 grams. 

It is quite a while since we have 
seen a Concert Hall disc and we are 
therefore not able to speak from any 
direct knowledge of the technique. 


We suspect, however, that it is a 
technique to which we saw some refer¬ 
ence several years back, when the prob¬ 
lem of mono/stereo compatability was 
more urgent than it seems to be now. 

Our memory is rather vague but the 
basic idea seemed to be to deliberately 
limit the excursions of the cutting 
stylus which would demand high ver¬ 
tical compliance of the pickup. By doing 
this, the idea was to produce a disc 
which could be played with a mono 
pickup, without the latter inflicting 
undue damage to the groove. 

At the same time, enough of the 
stereo effect was retained, by virtue of 
the limited vertical component, to give 
a reasonable stereo effect. 

We have not heard anything of the 
technique since, and assumed that it 
had been dropped. 

In Australia, the tendency over recent 
years has been to produce domestic 
record-players almost exclusively for 
stereo and even to equip mono players 
with stereo cartridges. The tendency is 
therefore for stereo to dominate the 
album market, and mono the 7-inch 
single-play and EP market. There would 
not appear to be much incentive to 
market a half-and-half kind of disc. 
Whether the one you ask about would 
be justly described as such we are not 
certain. S 




AEGIS 


SP.6 


SPEAKERS 

can be used as extension speak¬ 
ers or as separate units with 
communications receivers, etc. 
Available in three sizes to take 
5", 6" or 8" speakers. The 
housings are of high quality 
moulded plastic, and can be 
supplied either separately with¬ 
out speaker, or complete with 
speaker, as desired. 

(type SP.6 for 6" speakers 
illustrated.) 


Available from all 
recognised radio 
parts suppliers— 
write for illustrated 
leaflet and prices. 


Aegis Manufacturing Co. Pty. Ltd. 
347 Oarebin Road. Thornbury. 
Victoria. ’Phone 491017 
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LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K.-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3£in x ljin. 

Weight: 13oz approx. 

Price $10.75 (£5/7/6) 

Postage 50c to $1 extra. 


Mode! RH-5 

* High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K., 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 
62K. at centre scale). 

Capacitance: 0.000 luF-0.005uF, 

0.05uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3£” x 5i” x 1}”). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price $18 (£9/0/0). 

Postage 50c to $1 extra. 


SCOOP PURCHASE 

6 Transistor de luxe model Radio 
made by International. Complete with 
leather carrying bag and earphone, 
etc. Size 4iin x 2iin. 

$21 (£10/10/ ) reduced Irom $31.50 
(£15/15/-) 

Plus postage and packaging 75c. 


rr; 


Actual Size 

KEY LITE' 


$ 3.99 ( 39 / 11 ) 

with fob keyring, attractive gold- 
finish case. Simply squeeze. Illu¬ 
minates car and house locks, etc. 

$4 posted anywhere 


NEW FROM GERMANY 


THE OXFORD 
CORDLESS 
ELECTRIC RAZOR 
Battery Operated 

Twin blades 
rotary cutting 
head, spare 
batteries, 15c 
( 1 / 6 ). 

Size 5in x 1 Tin. 

$7.95 (£3/19/6) 


RADIO HOUSE PTY. LID. 

306-308 Pin ST., SYDNEY. Also at 760 George $1. and 6 Royal Arcade. 


PHONE 

26-2817 


Special Bargains from 
RADIO HOUSE PTY. LTD. 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-;06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price $31 (£15/10/) 

Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 21” 
Weight: 1.41b approx. 


"SUKRICH" PORTABLE 5 
TRANSISTOR 
TAPE RECORDER 
Model 999A $31.50 (£15/15/-) 

Plus post., 75c. 

Reduced from £22/10/ 
Complete with Tape Battery 
Phone and Mike 


SPECIAL 

PURCHASE 


Car FANS from West 
Germany, with plastic 
blades and suction cap 
fitting. 

6 volt $3 (30/-) 
12 volt $3 95. 
(39/6) 

Posted anywhere 25c 
extra. 
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More about “Get-Well” gadgets 

Our article in these columns, in the November issue, under the 
heading "Get Well—Electrically" brought forth the anticipated 
responses—from readers who obviously agreed with our general 
attitude and from others who were inclined to say (in the ver¬ 
nacular, "lay off and give 'em a go." We have selected two such 
letters to represent the particular points of view. 

By W. N. Williams 


T HE first one comes from I. R. of 
Heidelberg. Victoria, who begins 
with “May I guess that this gadget ori¬ 
ginates in the United States?” 

He then goes on to say that an in¬ 
vestigation in 1963, by the United States 
Senate, revealed that approximately 250 
million dollars are wasted annually on 
frauds in that country; that arthritis suf¬ 
ferers in particular, are being exploited 
with a variety of electronic and other 
gadgets at prices from 35 to 1,250 dollars 
apiece, all of them completely useless. 

Among the gadgets the committee 
found an array of “hardware,” in the 
form of metal rods, beads, rings and 
balls which are to be attached to various 
parts of the body, some with extensions 
which “need” to be dipped periodically 
into water and so on, ad nauseam. 

The correspondent concludes with a 
cutting remark as follows: 

“But is there a difference, except in 
degree, between advertising these health 
gadgets and, say, advertising *more 
picture 9 in Australian television re¬ 
ceivers?” 

By way of comment, I cannot say 
whether or not the gadget, which we 
mentioned, had its inspiration in America 
but the description and the enthusiasm 
for its alleged virtues certainly came from 
a local correspondent. 

As for the reference to “more picture 
in Australian television receivers,” this 
is a subject that can now be reasonably 
interred. 

I gather that it started with the au¬ 
thentic concept of a 25-inch picture tube 
masked to provide the correct aspect 
ratio and electronic circuitry to minimise 
overscan effect. It finished up as a pub¬ 
licity slogan that implied something more 
than this and which affronted a large 
number of technically minded people. 

Maybe that’s why you haven't seen 
it for quite a while! 


The second correspondent (J. A. of 
Woomera, S.A.) thinks that I should not 
have so summarily dismissed the gadget 
referred to in the November issue. He 
opens his letter with the suggestion that 
we have “touched him on a sore spot” 
and says: 

“How about building one of these 
dinguses yourself . Pass it on to some 
completely unbiased person and maybe 
you will change your mind . The inci¬ 
dence of PSl sensitivities is low but, ac¬ 
cording to Dr Rhine of Duke University, 
at least three out of 20 have a certain 
amount of E.S.P. so, if your correspon¬ 
dent is correct in his claims, you should 
find one out of 10 subjects will ex¬ 
perience some sensation” 

Elsewhere in his letter, our correspon¬ 
dent refers to gadgets which seem to 
have no scientific basis but which, in his 
experience, have produced results of one 
kind of another. He comments further: 

“As for ‘ pseudo-electronic quackery * 
Doctor Semmelveiss was accused of be¬ 
ing a quack for having the effrontery to 
claim that washing his hands before de¬ 
livering babies reduced the incidence of 
puerperal fever among his maternity 
cases” 

While, perhaps not too apparent from 
my precis and quotes, the letter can be 
stripped down to the following basic 
statements: 

(1) I should not have condemned the 
gadget without actually testing it. 

(2) Many such gadgets appear to pro¬ 
duce effects, irrespective of whether the 
circuit makes sense to an electronic en¬ 
gineer. 

(3) The effects would be most apparent 
to people who are good E.S.P. subjects 
or who can produce results with divining 
rods. 

(4) It is significant that certain recog¬ 


nised pioneers in the sciences were ridi¬ 
culed in their day. 

I can’t help but observe that these 
points will probably touch other readers 
“on a sore spot.” 

In regard to statement (1) it is surely 
true that virtually everyone, including 
our correspondent, exercises discretion 
in most things. Just imagine what a 
state we would end up in if we 
accepted every exaggerated claim and 
advertisement. The fact is that we are 
constantly setting aside claims that 
would seek to influence what we eat, 
what we wear, what we drive, where 
we live, how we wash ourselves, how 
we clean our teeth and so on ad 
infinitum. 

I wonder how many times J.A. has 
decided not to build a certain piece 
of electronic equipment because he 
judged it to have less merit than some 
other design? Or to be not worthwhile? 

Well on the basis of the knowledge 
that I have, I decided not to bother 
further with the gadget or the claims 
referred to in the November article. 
I could see no justification for any 
other attitude. 

Referring to statement (2) the fact 
that certain people may profess to 
observe certain effects from a piece of 
electronic equipment proves nothing. 
Indeed, it would be most surprising, on 
a statistical basis, if the answers were 
100 per cent negative. Such is the 
power of auto-suggestion that research 
workers have to take * elaborate pre¬ 
cautions to minimise psychological and 
other factors before they can extract 
worthwhile data on the basic worth of 
any treatment. If you tried hard 
enough, you could probably get some¬ 
body to testify quite genuinely to the 
stimulating qualities of a torch battery, 
carried in the shirt pocket just near 
the heart; but, provided you didn’t tell 
them, the same person would probably 
respond just as well to a cell case 
packed tight with sausage meat. 

Statement number (3) I find parti¬ 
cularly obnoxious. E.S.P. is a very 
intriguing subject which is debated and 
studied in the highest academic circles. 
There are those who quite seriously 
extend their speculation into the realm 
of metaphysics. I, personally, have a 
quite open mind on the matter. But I 
think that it is humbug of the worst 
kind to put forward E.S.P. as explana¬ 
tion and justification of things more 
logically related to auto-suggestion, de¬ 
lusion, deceit and quackery of one kind 
and another. 

As for (4) it finds a close parallel 
in the old statement that “all dogs are 
animals but all animals are not dogs.” 
Of course, certain genuine pioneers were 
ridiculed in their day but that doesn't 
mean that all who suffer ridicule are 
genuine pioneers. If the intention is to 
establish some link between genius and 
ridicule, what about all the other great 
figures who were acclaimed in their 
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...an Advanced Electronic Instrument for Tachometry and 
Slow Motion Analysis of Fast Moving Devices. 



The STROBOTAC electronic stroboscope is o small 
portable flashing-light source used to measure the 
speed of fast-moving devices or to produce the optical 
effect of stopping or slowing down high-speed motion 
for observation. A few of this instrument’s many uses 
are: 

• Observation and speed measurement of gears, cams. 


linkages, shuttles, spindles, motor rotors, and any 
other elements having repetitive motion. 

• Observation of vibrating members, fuel-nozzle spray 
patterns, and vibrations of components under test in 
wind tunnels. 

• High-speed photography of repetitive or non-repeti- 
tive motion. 



Improved contrast.—new white light, 
with an intensity of 4.2 million candle- 
power on the low-speed range, pro¬ 
vides tremendous improvement in 
viewing conditions. 


Long-Throw Beam.— the new Strob- 
otron tube produces a concentrated 
beam of light which is ideal' for penet¬ 
rating into the heart of complex 
machinery. 

Sharp Flash.— (l-to6-/*sec ^duration) 
'freezes' motion and shows clearly a 
a degree of detail that was hereto¬ 
fore invisible: practically eliminates 
blur. 


Pivoting Lamp.— rotates 360 deg. in 
horizontal direction and 180 deg. vert¬ 
ically. Lamp can be aimed at object 
under investigation while instrument is 
positioned conveniently for a clear 
view of calibrated rmp scale. 


Easier to read and to use,— one 

simplified dial and range switch 
controls rate of flash: only the 
scale to be used is illuminated, 
at a time. Direct reading from 
110 to 25,000 rpm. 


Extended 

rpm di- 


Speed Range 
Upward.—25,000 
rect reading: useful to 
approximately 250,000 rpm. 
Lower limit 110 rpm, direct 
reading: lower with 

ternal contactor. 


1% Accuracy. — 

permanently 
sured by panel 
neon-bulb 
brator: 
checked 
glance. 


Lighter Weight.— just 7$ 
pounds; and only 2/3 
size of previous model. 


cal 


easily 




Unique Carrying Case — pro¬ 
vides a convenient, adjustable 
stand, serves as rugged en¬ 
closure for instrument in 
storage or transit. 


Type 1531-A 
STROBOTAC. 


For full information write, phone or call :— 


® WARBURTON FRANKI 


ADELAIDE: 204 Flinders Street, 233-233. BRISBANE: 13 
Chester Street, Fortitude Valley, 51-5121. MELBOURNE: 220 
Park Street, South Melbourne, 69-0151. MOUNT GAMBIER: 
92 Penola Road, 23-841. NEWCASTLE WEST: 844 Hunter 
Street, 61-4077. SYDNEY: 307 Kent Street, 29-111. 
WOLLONGONG: 140 Kcira Street, 2-5444. HOBART, 

LAUNCESTON: Associated Agencies Pty. Ltd. PERTH: Tough 
Instrument Service Co., 993 Hay Street, 21-9767. 
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day? Must we assume that they were 
charlatans? In short, statement (4) means 
so little that it is hardly worth putting 
to paper. 

But I guess that’s enough for the 
time being of the “Get well electrically’’ 
theme. There’ll doubtless be more to 
follow. 

Also in the November issue was a 
further reference to “Alvin Genera¬ 
tors,” being a carry-over from an item 
in the August issue. To jog your 
memory, it had to do with methods 
of doubling the frequency of sounds 
to produce a result akin to the “Chip¬ 
munks” recordings. 

It started quite an argument in our 
own laboratory but it also triggered a 
couple of readers into doing some 
mathematical analysis of the procedure. 

I.P. of Roseville. N.S.W. appears to 
agree with what we said and no further 
comment is necessary. 

However, P.H. of Camberwell, Vic¬ 
toria starts off in a quite different 
tone. I quote: 

“Your conjecture that the Hall effect 
device can be used as a frequency 
doubler in the way you suggest for a 
complex signal is incorrect.” 

Then follow a couple of pages of 
mathematically-based argument, all aim¬ 
ed at proving that frequency doubling 
of complex tones would be accompanied 
by intermodulation products, which 
would presumably render the final signal 
quite unacceptable. 

In performing this exercise, P.H. 
commends himself as a thinker and a 
writer but, unfortunately, leaves doubts 
about his performance as a reader. 

Stimulated by our reference to the 
Hall effect device as a frequency multi¬ 
plier, he hastened to put pen to paper to 
prove us wrong. The only trouble is 
that the very next paragraph in our 
article says: 

“But—and what a but it is—while it 
would be a most effective doubler for 
single tones, it would also be a most 
effective intermodulator for multiple 
tones. And I doubt if there’s any more 
unpleasant sound than thoroughly in- 
termodulated audio.” 

Man alive, if P.H. can pick a 3-page 
argument over something which is in 
line with his own thinking, what sort 
of an effort would he make in the 
face of a positive disagreement? 

FROM “THE BUSH M 

The recent discussion, in these col¬ 
umns, about the A.B.C. dropping its 
twin-AM-station stereo broadcasts 
brought forth a quite unexpected retort 
from a reader in Gladstone, Queens¬ 
land, who may be identified by the in¬ 
itials B.G. 

Of necessity, I must condense his 
rather colorful off-the-cuff style but his 
sentiments run something like this: 

“Tom people in Sydney hove nothing 
to complain of. But absolutely nothing. 

u l’d like you to come up to this part 
of the world—where specialists in the 
electronic tom-tom and screaming cats 
come from or are bred—and try to 
enjoy a good program. 

"When l was young , l enjoyed listen¬ 
ing to good dance bands like Ambrose, 
Jack Hilton, etc. But, alas, / have to 
agree with the program manager of the 
C.B.C . (Canada) that it is high time for 
radio stations to start educating people 
instead of giving them the lowest pos¬ 
sible denominator , because that is drug 
and not entertainment. 


Denr Sir, 

Readim your article in December 
issue of Electronics Australia “A Radio 
Control System for Modellers,” I was 
pleased to see your reminder to 
enthusiasts that P.M.G. Regulations had 
to be met and to note publication of 
the regulations on page 87. 

There was however, an error in the 
address given to the South Australian 
office of the Radio Branch, possibly be¬ 
cause your information came from an 
older brochure. Since it is possible 
some of your readers could be follow¬ 
ing up your article with further 
inquiries, the correct address is: 
Superintendent, 

Radio Branch, 

C.I.C. Building, 

31 Franklin Street, 

Adelaide. 

Your stressing of the frequencies al¬ 
lowed is to be commended, as too 
often enthusiasts purchase equipment, 
usually Japanese, which is outside the 
operating bands; this means that ap¬ 
proval to operate cannot be given. 
Matters are made more difficult by the 
non-availability of the circuit diagram. 

Wishing you every success in foster¬ 
ing the art. 

Yours Faithfully, 

C. A. COMAS, Supt., 
Engineering Division, 
Radio Branch, Adelaide. 


“Now a few people in Sydney have 
lost their precious stereo. Bah. 

“7 own a late-model transistorised re¬ 
ceiver, approaching communications 
standard, and a transistorised tape re¬ 
corder. When a good program is on, 
1 go right out into the bush, away 
from the electricity supply wires, tape 
the lot and try later to enjoy the canned 
result 

“Normal listening is possible alone o i 
the 60-metre A.B.C. station and since 
the policy of the program suppliers has 
altered, there is not much left." 

Behind these remarks from B.G. is a 
double-barrelled complaint. 


The first is that radio stations devote 
so much of their time to teenage sound, 
to advertisements and to chatter that 
they have alienated a very large section 
of their potential audience. In terms of 
profit and loss, the move may be justi¬ 
fied but, as we have said on other occa¬ 
sions, it has provided a very substantial 
incentive for people to arrange their 
own music via record players. 

And it is creating the right atmosphere 
for the introduction of tape cassette 
players in cars. 

The second point has to do with the 
very severe limitations on the AM 
(amplitude modulated) medium-wave 
broadcasting svstem. on which Australia 
is currentlv dependent. The band is 
jammed full of signals but, in average 
areas, most of them are robbed of any 
real entertainment value by mutual in¬ 
terference, by fading, atmospherics and 
man-made noise. 

If you have any doubts on this latter 
score, they can very effectively be dis¬ 
patched by doing some listening on a 
portable or car radio, close to and re¬ 
mote from power wires. Maybe this is 
the price we have to pay for the con¬ 
venience of near complete reticulation, 
but it hits hard at those who have to win 
their radio reception from a few micro¬ 
volts of signal. 

And, of course, it provides justifica¬ 
tion for the loud chorus of “I told you 
so’s,” from those who were opposed to 
deletion of the VHF FM band. They 
now claim that FM sound from a limited 
number of television transmitters is put¬ 
ting to shame the service from a very 
much larger number of medium-wave 
AM stations. 

Unfortunately, our correspondent is 
not excited by the availability of tele¬ 
vision sound. He concedes that mod¬ 
ern television is very efficient — at 
promulgating murder, lust and vice! But 
that is another story which relates not 
just to what is available but by what 
one chooses to view. H 



MULTIMETER 

D.C. Sensitivity—20,000 Ohms/Volt 


Model 

MX64A 


FEATURES: 

• Press-button Overload • Semi-hard Rubber 


Cut-out Relay. 

• Single Knob Opera¬ 
tion. 

• 6-inch Mirror Scale. 

• Two-terminal operation 
(to 1,000 V.) 


Housing. 

• Taut Band Suspen¬ 
sion. 

• Accessible Battery 
Compartment. 



RANGES: 

A.C. & D.C. Volts to 
3,000V. (12 Ranges) 

A.C. & D.C. Amperes to 
10 Amp. (10 Ranges) 
Ohms (to 50 Megohms) 
(3 Ranges) 
dB Ranges (6 Ranges) 


LIFE SERVICE 

Model 64A is made in 
Australia (25 years* 
experience) and is 
backed by Factory Ser¬ 
vice. Do not under¬ 
estimate this advantage. 


Price: 42 gns. ($88.20) 

Plus 12V2% Sales Tax. TERMS AVAILABLE. 

Send for full details 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0381 
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Scope guarantee the world’s fastest 
heating—highest efficiency—great¬ 
est value. 

Designed on a NEW revolutionary 
approach to soldering, Scope Irons 
ensure fast, accurate operation — 
are eminently suitable for a thousand 
and one soldering jobs — ideal when¬ 
ever the fastest heat transfer is 
essential. Scope conveniently 
operates on voltages from 2.5 V. to 
6.3 V., A.C. or D.C., or 4 and 6-volt 
Accumulator, or from 240 V. A.C. 
mains through a ‘‘National" Scope 
transformer. 




FAMOUS STANDARD 
MODEL 

Quick-heating and time- 
tested dependability. Six 
seconds initial heat-up 
time from COLD, then 
practically instantaneous 
thereafter. Performs work 
of irons requiring up to 
150 watts. Price $5.50 
(55/-). 


MINISCOPE 

Light as a feather, weighs 
only 1% ozs. FIVE 
seconds heat-up time 
from cold, thereafter 
almost instantaneous. 
Ideal for reaching in¬ 
accessible spots. Useful 
for delicate work or 
heavier jobs requiring a 
75 watt iron. Price $5.28 
(52/9). 


NEW “NATIONAL” 
TRANSFORMER 
For full protection insist 
on a “NATIONAL” Scope 
Iron Transformer, the only 
transformer approved by 
the iron manufacturer to 
ensure full operating 
efficiency and correct 
heating. Fitted with 6 ft. 
3-core flex and 3-pin 
mains plug. Price $6.70 
(67/-). 


CONVENIENTLY PACKED 
Both Deluxe and Mini¬ 
scope Irons are beauti¬ 
fully presented in a 
handy, re-usable plastic 
pouch-pack, with a com¬ 
plete set of spare tips. 
Ideal for neat storage, 
and easy portability. 


SCOPE DELUXE 
FOR THE EXPERT 
Featured two-tone handle 
and stainless barrel. 
Exclusive “switch-ring”— 
no metal to metal contact 
to burn out. 

SAME SCOPE—FASTEST 
HEAT-UP time. Price $5.95 
(59/6). 




AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT , KINGSGROVE, N.S.W. 50-0111 



VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET , PRESTON. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


HI.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

HI.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Please forward free illustrated literature and specifications 



Sal 



: Wm. J. McLellan & Co. Name 
P»y. Ltd. 

I THE CRESCENT, KINGSGROVE, Address 
N.S.W. 50-0?II 

■ S % My usual su PPl' er ' s 
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The Serviceman 



WHEN A SET IS TOUGH ON BATTERIES- 

What looked like a routine battery replacement for a pocket 
radio turned out to be an unusual service job. So unusual, 
in fact, that I doubt whether anyone else is ever likely to 
strike it. Nevertheless, it is interesting as a lesson in never 
taking anything for granted—and this applies to the receiver 
manufacturers as well! 


T HE job started in the usual way, 
with the teenage owner asking for a 
replacement battery. However, he went 
on to comment that he wasn’t very 
happy about the life he had been getting 
from batteries and suggested that there 
must either be something wrong with the 
quality of the batteries or a fault in the 
set itself. 

The comment didn’t surprise me. In 
fact, I find it is quite a common one, 
though usually quite groundless techni¬ 
cally. Instead, it turns out to be simple 
lack of appreciation on the part of the 
owner on what is reasonable to expect 
from such equipment. 

There are several reasons for this. 
One, I feel sure, is the emphasis which 
was placed on battery economy when 
transistors replaced valves, and which 
seems to have over-indoctrinated the pub¬ 
lic to the point where some of them 
seem to expect a battery to last forever. 

Not that I blame those who emphas¬ 
ised battery economy. Considering the 
vast difference between the old and the 
new, it was a perfectly normal reaction. 
Unfortunately, there are a lot of other 
factors which the public do not always 
appreciate. 

One is that modern sets, particularly 
the pocket variety, are only a tiny frac¬ 
tion of the size of the old valve sets and 
that the batteries have been similarly 
scaled down. Even allowing for the 
greater operating economy, the batteries 
are very much smaller—relatively—and 
so cannot be expected to give the same 
life. 

On top of this is the fact that, as 
speakers become smaller, it takes more 
audio power to make the same noise, 
and this power must come from the 
battery. 

Again, these sets invariably use a class 
B output stage. This is a very efficient 
arrangement in which the power con¬ 
sumed is very closely related to the 
volume delivered by the speaker at any 
instant. And, when operated at a sensible 
level, it gives quite economical battery 
life. 

But whoever heard of a teenager who 
operated a pocket radio at a sensible 
level? Invariably, the volume control is 
set “flat out,” to make as much noise 
as possible with complete disregard for 
the hideous distortion which results. 
(After all, what’s the point in having the 
thing, if you can’t make everyone within 
a radius of 50yds appreciate the fact?) 


Under these conditions power con¬ 
sumption goes up at an alarming rate, 
as can be very quickly shown by con¬ 
necting a meter in series with the battery 
and winding the gain up. I try to demon¬ 
strate this whenever possible; not only 
does it help me prove my point, but, 
who knows, it may even make a small 
contribution to noise abatement in our 
over-crowded transport system. 

Finally, there is the natural enthusi¬ 
asm which goes with any new toy, and 
which results in it being consistently 
“flogged” for the first couple of weeks, 
plus the inevitable “forgetting to switch 
it off” on odd occasions. 

All of which adds up to pretty solid 
battery consumption, and is normally the 
main or only reason for the short battery 
life. I usually treat such complaints by 
measuring the receiver battery drain and. 
if it is normal, advising the customer of 
this and adding a few comments based 
on the above discussion. Once they know 
there is nothing wrong with the set and 
commence to practise a little discretion 
in its use, they seldom have any more 
trouble. 

I imagined it would be the same in 
this case, and offered to test the current 
drain while the customer waited, to set 
his mind at rest. First, however, I took 
a careful look at the set as he had given 
it to me. The first thing I noted was 
that the set was switched on as he handed 
it to me, even though it was not 
functioning. The second was that the 
battery when tested, proved to be com¬ 
pletely dead; not just weak, but virtually 
incapable of moving the meter needle. 
It looked as though the set had been left 
on long after it had ceased to function. 

I selected a new battery and con¬ 
nected if into circuit with a clip lead 
and the multimeter leads. The set came 
to life immediately and a quick check 
showed that the standing current with 
no signal was around 6mA, peaking to 
20mA plus with peaks as the volume 
was advanced. Allowing for the inertia 
of the meter, it was probably a good 
deal higher than this. However, such 
performance is about normal for this 
set and I advised the customer accord¬ 
ingly, at the same time taking the op¬ 
portunity to demonstrate how louder 
signals drew more current. 

Then, as a final check, I switched the 
set off. Immediately, the cause of the 
customer’s complaint became obvious for 
the current drain remained at 6mA. 


Small wonder the set had been gob¬ 
bling up batteries, with this order of 
drain 24 hours a day. 

Although comparatively rare, this is 
not the first such case I have struck 
and I assumed that it was just another 
case of faulty pot switch contacts. At 
my suggestion, the owner left the set 
with me to repair or replace the pot, 
whichever seemed most desirable. 

With the set on the bench I took 
a closer look at the pot switch. It was 
typical of the simple mechanical ar¬ 
rangements commonly used in such sets; 
a kind of cam-action device whereby the 
rotary action of the pot shaft lifts a 
small spring contact clear of a fixed 
contact. Since all this is clearly visible, 
it didn’t take me long to establish that 
the two contacts were, in fact, being 
clearly separated every time and, as far 
as I could see, there was no other path 
by which current could flow. 

Nevertheless, with the battery re¬ 
moved and an ohmmeter connected 
across the switch contacts, there was a 
clear indication of continuity, even when 
I inserted a piece of thin card between 
the contacts. 

I took a closer look at the whole 
set-up. The combined pot switch was 
mounted at one corner of the printed 
wiring board, while the battery leads 
connected to the printed board on a 
remote side, with a pair of copper strips 
connecting the two together. As far as 
I could see there was nothing to provide 
the mysterious path across the contacts, 
yet the meter insisted that it was there. 

Picking up a sharp pointed probe, I 
ran it along the board between the two 
copper runs from the battery to the 
switch. About half way along I felt 
a slight obstruction and took a closer 
look. There appeared to be a slight 
ridge under the varnish, but it was so 
slight that I would never have noticed 
it normally and I certainly could not 
see what was causing it. 

I stroked it gently with the probe 
a couple of times then, with my eye on 
the meter, I pressed a little harder as 
the probe went across the ridge. 
And, Presto, the meter flicked back to 
zero as the probe pushed something 
out of the way. 

What was it? 

I’m afraid I’ll never know for sure. 
All I know is that it appears to have 
been incredibly fine; so fine that I 
couldn’t see it properly even when I 
knew it was there. I imagine that, having 
been pulled clear by the probe point, 
it dropped immediately, leaving me with 
virtually no chance of finding it. 

The two most likely possibilities are 
(1) a sliver of solder caused by an 
operator’s carelessly flicked iron or (2) 
a thin line of copper caused by faulty 
photography or etching when the board 
was made. All things considered, I 
think (1) is the most likely. 

However, the really intriguing part 
of the story, I feel, is the fact that the 
fault must have been in existence from 
the time the set was made and, pre¬ 
sumably, was overlooked by the various 
testers simply because it was not a fault 
which upset the actual performance as 
observed by the user. Even if a current 
consumption test were made, it would 
still not reveal it unless it specifically 
included a test of the “ON/OFF” func¬ 
tion. 

Which just goes to show that neither 
a manufacturer nor a serviceman can 
afford to take anything for granted. 
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i ELECTRONIC DEVELOPMENTS PTY. LTD.—i 


KITSETS - - BUILD IT YOURSELF SAVE £££* 


AMPLIFIERS 

GUITAR 

1 Golden Series, 12 Watt. 

2 Std. Series, 20 Watt. 

3 Std. Seri es. 10 W att. 

4 Std. Series. 2 $ Watt. 

5 Std. Series, 35 Watt. 

6 Std. Series, 50 Watt. 


7 Playmaster 102. 


8 Playmaster 103. 


HI-FI MONAURAL 


9 H-Fi 

3 

10 Mullard 

3-3 

11 Mullard 

5-10 

12 Mullard 

5-20 

HI-FI STEREO 


13 Basic 

2 

14 Mullard 

2-2 

15 Mullard 

3-3 

16 Mullard 

10-10 

17 Philips Twin 

10 

18 Playmaster Twin 

10 

19 Playmaster Twin 

17 

20 Playmaster Unit 

1 

21 Playmaster Unit 

2 

22 Playmaster Unit 

3 

23 Playmaster Unit 

4 

24 Playmaster 

101 

25 Playmaster 

105 

26 Transistor 

1W 

27 Transistor 

2W 

28 Transistor 

5W 

29 Transistor 

low 

P/A UMTS 


30 Standard 

10W' 

31 Standard 

25W 

32 Standard 

35W 

33 Standard 

50W 


34 Standard 100W 

35 Transistor 10W 

36 Transistor 30W 

TAPE UNITS 

37 Mono No. 3 

38 Mono No. 4 

39 Stereo 

40 Steereo Adapter. 

41 Stereo Phone Amp. 

PREAMPLIFIERS 

42 Transistor Mono 

43 Transistor Stereo 

CONTROL UNITS 

44 Paymaster No. 8 

45 Playmaster No. 9 

46 Playmaster No. 10 

47 Playmaster No. 104 

48 4-Channel Mixer 


49 Philips Magnetic 3V 

50 Milliard 2V 

51 Milliard 3V 

52 Transistor Mono 

53 Transistor Stereo 

CONVERTERS 

54 S/W Bate 1 

55 S/W Ban. 2 

56 S/W AC. 1 

57 S/W A.C. 2 

58 All Wave A.C. 2 


59 Transistor 2 Band 

60 50 MC/S 

61 144 MC/S 

62 50*144 MC/S 

X’Tal Locked 

63 D.C.-D.C. 40W 

64 D.C.-D.C. 60W 

65 D.C -A.C. 40W 


INSTRUMENTS 

66 3in C.R.O. 

67 5in Wide Range C.R.O. 

68 Wide Band C.R.O. 

Preamplifier 

69 R/C Bridge 

70 V.T.V.M. 

71 Electronic Stethoscope 

72 Sweep Generator 

73 Sweep Marker 

Generator 

74 Pattern Generator 

75 Diode Noise 
Generator 

76 G.D.O. Adapter 

77 Standard Audio 
Oscillator 

78 1962 Wide Range 
Audio Oscillator 

79 Transistor Wave 
Meter 

80 Transistor Signal 
Tracer 

81 Transistor Pattern 
Generator 

82 Transistor Tester 

83 Valve and Transistor 
Tester 

84 Millivoltmeter 

85 Distortion, Noise and 
Millivoltmeter 

86 Mullard Tachometer 

87 “R” Decade Box 

88 “C” Decade Box 

89 Electronic C.R.C. Switch 

90 Geiger Counter 


RECEIVERS 

91 DXERS (Batt.) 1 

92 DXERS (Batt.) 2 

93 DXERS A.C. 2 

94 DXERS A.C. 3 

95 DXERS 3 Band 3 

96 Little General 1961 

97 Interstate 5 

98 1962 Stereogram 

99 Fremodyne 4 

100 Amateur RX 

101 Transistor 1 

102 Transistor 2 

103 Transistor 3 

104 Transistor 4 

105 Transistor 5 

106 Transistor (R.F.) 7 

107 Transistor 8 

108 Transistor 3 Band 8 

TRANSMITTERS 

109 V.F.O. 1962 

110 Remote V.F.O. 1963 

111 144 MC/S AM. TX 

112 144 MC/S S.S.B. TX 

113 1962 S.S.B. TX 


114 144 MC/S Linear 
Final 

MISCELLANEOUS 

115 Light Beam Relay 

116 Flasher Unit 

117 Regulated 9V D.C. 
Supply 

118 Universal Battery 
Charger 

119 Intercomm. Unit 

120 Metronome Unit 

121 TV Hearing Aid 

122 Porta Player 


If you cannot see your project listed—write for a quote, we have many other units available or in development . 


METERS - METERS - METERS 

All types ... all sizes ... all ratings ... BUT with a single common factor — TOP QUALITY AND LOW COST 
CHECK THE VALUE FOR BARGAIN BUYING — (all meters meet BSI standard) 


Meter Size Movement *Price 

11" x li” 50 Microampere. S5.25 

100 Microampere. $4.45 

“ ” 500 Microampere. $3.40 

” 50-0-50 Microampere. $4.25 

” ” 100-0-100 Milliampere. $3.95 

” 0-1 Milliampere to 0-500 Milliampere $3.25 

” ” V.U. Meter . $5.25 

” ” “S’ Meter . . .. $4.75 

3i” 3” 50 Microampere. $8.60 

” 100 Microampere. $7.00 

H 500 Microampere ... $5.50 

” 50-0-50 Microampere .. .. $7.00 

” 100-0-100 Microampere. $6.20 

” 0-1 Milliampere to 0-500 . $4.75 

x 3” V.U. Meter. $8.25 


Meter Size Movement * Price 

41” x 4i” 50 Microamnerer. $9.60 

” 100 Microampere.. . . $7.85 

” 500 Microampere. $6.20 

” 50-0-50 Microampere. $7.85 

” 100-0-100 Microampere. $7.00 

” 0-1 Milliampere to 0-500 Milliampere $5.75 

” ” V.U. Meter.. $9.85 

Horizontal Reading Meters 
Scale 31” x 1” 

0-50 Microampere. $9.85 

0-100 Microampere. $8.95 

0-500 Microampere. $8.30 

0-1 Milliampere to 0-500 Milliampere $7.50 

Stereo Balance. $7.75 

•PLUS 12% S/TAX 


Many other types including ammeters, voltmeters, battery and tune meters, round, square, rectangular and hori- 
zontal readings. Write for further particulars. 


Loudspeakers 
High Fidelity 

UNSURPASSED FOR POWER HANDLING - FROM 20 TO 60 WATTS - R.M.S. LEAD-RHYTHM AND BASS GUITAR TYPES 
Also Electronic Organ Units High Fidelity Types—Freq. Response 30CPS*15Kcs — Write for Specifications and Prices. 


FANE 


Reproducers 
High Wattage 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phone* 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOCRNE .... VICTORIA 63-5973 
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To change the subject rather abruptly, 

I encountered a fault recently which 
has prompted me to make some general 
remarks about a particular design fea¬ 
ture of some sets. 

Briefly, the fault was one which, 
initially, gave the appearance of an 
AGC fault, i.e., signs of overload, pic¬ 
ture tearing and so on, and I first 
attacked the problem along these lines. 
However, by the time I had removed 
the chassis from the cabinet the set’s 
behaviour was somewhat improved, then 
it became erratic again. So, whatever 
it was, it was intermittent. 

I soon realised that the AGC idea 
was wrong, partly because all the symp¬ 
toms did not add up and partly be¬ 
cause I remembered that this make of 
set, and this model in particular, had 
always been much more sensitive to line 
voltage variation than the average run 
of sets. 

This led, in turn, to measurement of 
the HT voltage. It proved to be margin¬ 
ally down—about 15 volts—on normal, 
but, much more significantly, began to 
waver while I watched it. A little gentle 
tapping on the chassis aggravated the 
situation and dropped the HT by as 
much as 50 volts. Under these condi¬ 
tions the set behaved much as it had 
when I first encountered it 

At this point, I became suspicious of 
the thermistor in the secondary circuit 
of the power transformer, used to pro¬ 
tect the rectifiers from switch-on surges. 
Sure enough, shorting it out with the 
blade of a screwdriver cured all the 
troubles and a new one put the set 
permanently back on the air. 

As far as I was concerned, the case 
was unusual only in the sense that the 
thermistor failure was partial and not 
complete. Complete thermistor failures 
are nothing new and this brings me to 
the point of my argument. 

Are these thermistors really necessary, 
or do they, by reason of their own poor 
reliability, create more service calls than 
they prevent? 

Theoretically, of course, one can make 
a good case for their inclusion in any 
power supply circuit using silicon recti¬ 
fiers. When a power supply is first 
switched on, the filter capacitors will 
normally be fully discharged, meaning 
that the rectifiers, at the instant of 
switch-on, will be looking into a virtual 
short circuit. And, while this will not 
last more than a few milliseconds, it 
represents a surge which may come very 
close to transgressing the diode surge 
ratings. 

The thermistor, which has a high re¬ 
sistance when cold and a very low re¬ 
sistance when hot, is intended to limit 
this surge, then drop its resistance as it 
warms up, to the point where it will not 
interfere with the normal working of the 
power supply. 

Unfortunately, the thermistors them¬ 
selves seem to have proved more of a 
menace than the surges they were sup¬ 
posed to eliminate. Whenever I am call¬ 
ed to a set fitted with thermistor, and it 
is suffering from loss of both picture and 
sound, the first thing I look at is the 
power supply and thermistor and, in a 
large percentage of cases, I find a ther¬ 
mistor failure. 

The failure takes two general forms; 
a crack in the body of the resistance 
material or a loose end connection, the 
latter being about three turns of 18g 
tinned copper wire wrapped around the 
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end of the rod. Except in the case cited 
above, the failure has always been com¬ 
plete. 

On the other hand, the silicon rec¬ 
tifiers which designers apparently feared 
would not stand the rigours of field 
service appear to be standing up to the 
job remarkably well. In fact, replacing 
one of these is a relatively rare experi¬ 
ence, unless they have suffered an over¬ 
load due to failure of some other com¬ 
ponent. 

Nor can this high order of reliability 
be attributed to the thermistors, because 
not all designers have seen fit to use 
them and those sets without thermistors 
would appear to have no higher diode 
failure rate than those with them. In 
fact, since there are more designs with¬ 
out thermistors than with them, it would 
appear that the diodes are quite capable 
of looking after themselves. 

On the face of it, then, it would 
appear that the thermistor was fitted to 
protect the set from a potential failure 
which has turned out to be largely un¬ 
substantiated but, in the process, has 
actually reduced the order of reliability 
by reason of its own weakness. } 

As a further support for these com¬ 
ments, I quote the case of a colleague 
who feels even more strongly about 
these devices than I do. Whenever a 


thermistor fails he simply removes it 
and shorts the terminals together. He 
maintains that this is not only quicker 
and cheaper, but actually improves the 
reliability of the set. What’s more, he 
claims that in nearly four years since 
he first discarded one of these, he has 
never had a call back on this account. 

And, while one may hesitate to adopt 
or recommend such a policy, the sig¬ 
nificance of the experience certainly 
cannot be ignored. 

A parallel case which seems to throw 
further doubts on the reliability of these 
devices is their use in projectors to pro¬ 
tect the lamp from switch-on failure. 

Since projector lamps are expensive, 
their owners were delighted when the 
thermistor first appeared with the pro¬ 
mise of an end to premature lamp fail¬ 
ures. More recently, however, my im- 
ression is that these same enthusiasts 
ave gone quite cold on the idea. It 
seems that the percentage of failures of 
the thermistors was high enough to con¬ 
stitute quite a serious nuisance. 

Summing up, then: Is the thermistor 
in the TV set really necessary and. if it 
is, how is it that so many sets appear 
not to need it? 

If it is necessary, what about some 
better quality versions which will re¬ 
main in one piece? O 
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MAKE YOUR OWN FROM AN INSTROL KIT 


= We cater for all 



'Playmaster" designs from "ELECTRONICS Australia." Our kits contain ALL 
best quality components, precisely *o specification. 


INSTROL-PLAYMASTER 
No. 106 Amp Tunir 


Kit of part* . . 

$96.50 

(£48 

5 

0) 

Built and tested 

$117.30 

(£58 

13 

0) 

No. Ill NEW 

PROGRAM 

SOURCE 

TUNER 





Kit of parts . . 

$39.00 

(£19 

10 

0) 

Built and tested 

$53.00 

(£26 

10 

0) 

No. 4 STEREO AMPLIFIER 




Kit of parts . . 

$73.00 

(£36 

10 

0) 

Built and tested 

$93.80 

(£46 

18 

0) 

No. 108 STEREOGRAM 




Kit of parts . . 

$69.80 

(£34 

18 

0) 

Built and tested 

$90.50 

(£45 

5 

0) 


No. 110 TAPE AMPLIFIER 

Kit of parts only 
Tape Amp Unit 
Adaptor Power 
Unit . . 

STEREO REC 
Power Amp 


S63.00 

(£31 

10 

0) 

S31 SO 

(£15 

15 

0) 

$57.00 

(£28 

10 

0) 


TRANSISTORISED IGNITION 


March, 1964) 
S32.85 (£16 


("R. TV & H." 

Kit of parts . 

Rofo Coil 

6v or 12v . . $10.70 (£ 5 

Postage 50c (5/). 


WIDE BAND SIGNAL GENERATOR. 

Ideal for use with radio and audio fre¬ 
quency circuits. Calibration accuracy is 
plus or minus 1 per cent below 30 m/c 
and plus or minus 3 per cent to 390m/c. 
Descriptive leaflet available which details 
this fine instrument's many features. 
Price, only $32.70 (£16/7/). 
plus $1.00 (10/) Regd. Post. 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


INSTROL & OXFORD METALWORK. De¬ 
tailed price list available for all Instrol 
and Oxford metalwork and labels. 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for most "ELECTRONICS Australia" (and 
"R. TV & H. ) circuits. All best quality 
brands such as Ferguson. Ducon. Philips. 
Soldering Irons by Scope. Robinson & 
Adcola, Hi-Stab. 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 
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BROADWAY ELECTRONICS PTY. LTD 


E. S. & A. BANK BUILDING , CNR. BROADWAY 

(Opp. Grace Bros.) 

Phone: 21 1-4224, 211-4244, 211-4213 


CITY R D 


SYDNEY 


SURPLUS TV ACCESSORIES 
BELOW WHOLESALE PRICES 



HCS20 HIGH BAND ADJACENT 
CHANNEL SUPPRESSOR 

Consists of 2 independently adjustable high ^ traps. 
Freq. range 100*225 Mc/sec. 

Attenuation 1- 20 db per trap. 

Impedance 300 ohm in, 300 ohm out. 

For effective suppression of either one or both inter¬ 
fering adjacent channels, or can be used as local 
channel attenuator. 

HCS20B, HIGH BAND ADJACENT CHANNEL SUPPRESSOR, 

as for HCS20 but impedance 300 ohm in, 75 ohm out. 

LCS20, LOW BAND ADJACENT CHANNEL SUPPRESSOR, 

as HCS20 but for low band applications. Freq. range 
40-100 Mc/sec. 


9047 LIGHTNING ARRES- 
TORS to suit 300 ohm 
ribbon, 66c (6/8). 


EACH, $1.00 (10/-) order 
by code no., HCS20 or LCS20 


WHILE THEY LAST 



AS3 SELECTOR SWITCH. A 
switch box to permit three 
separate aerials aligned to 
different compass bearings to 
be connected to one TV 
receiver, $1.50 (15/-). 


ALSO 


0001 HI-L0 Aerial Coupling Units $1.50 (15/-) 0006 Ch6 Aerial Coupling Units 

0002 Ch2 Aerial Coupling Units $1.50 (15/*) 0007 Ch7 Aerial Coupling Units 

0004 Ch4 Aerial Coupling Units $1.50 (15/*) 0008 Ch8 Aerial Coupling Units 

0005 Ch5 Aerial Coupling Units $1.50 (15/*) 0009 Ch9 Aerial Coupling Units 

Exclusive high efficiency single channel aerial coupling units 

AVAILABLE FROM: 


$1.50 (15/*) 
$1.50 (15/.) 
$1.50 (15A) 
$1.50 (15/ ) 


ENCLOSE CHEQUE, MONEY ORDER OR P.N. 
PLEASE ADD FREIGHT OR POSTAGE 
(WEIGHT WHEN PACKED, 

904 7 —$ ozs. AS 3 —7 ozs. Suppressors — 

2} lbs. Aerial Coupling Units —13 ozs. 


► 


FERRIS BROS. PTY. LTD. 

752 PITTWATER ROAD 
BROOKVALE —93 0211 
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LOW-COST MORSE PRACTICE SET 

Have you made a New Year resolution to get your Full 
Privilege Amateur license? If so, this cheap, and simple- 
to-build Morse Practice Oscillator is ideal on which to be¬ 
come competent. Using only a single unijunction transistor, 
resistor and capacitor it may be used with either loudspeaker 
or headphones. 


I N this era of space communications, 
telemetry, automatic sending and re¬ 
ceiving, and the increasing use of radio- 
telephone transmissions, Morse code, as 
a means of communication, is gradually 
receding into the background. 

However, it still conveys a large pro¬ 
portion of the traffic handled daily on 
international radio networks, in mari¬ 
time services, Press services and the like, 
and'every country in the world has 
several stations open for the reception 
of Morse code messages. 

Although to a much lesser degree, 
Morse is also transmitted on certain 
amateur bands. In fact, to enjoy the 
use of the full range of bands avail¬ 
able to the amateur service, one must 
hold a Full Privilege Amateur Station 
Licence and one of the requisites of 
being granted such a licence is to be 
proficient in both sending and receiving 
Morse at 14 words per minute (wpm). 

In order to prepare for, and pass, 
this examination, considerable practice is 
necessary and this oscillator is ideal for 
the purpose. 

It is possible to use a buzzer for this 
purpose, but this presents problems, since 
good high-frequency buzzers suitable for 
Morse practice are not easily obtainable 
and, in any case, are rather expensive. 
Normal domestic door buzzers are onlv 
good at low speeds; at higher soeeds their 
reaction is too slow to follow the keying, 
resulting in the characters being ill- 
defined and difficult to read. A much 
better arrangement is to do as we have 
done and key an audio oscillator, which 
gives a much cleaner tone and, there¬ 
fore. easier to read characters. 

The operation of this circuit depends 
upon the rather unique properties of the 
unijunction transistor. As its circuit 
symbol would suggest, the unijunction is 
quite a different device from normal 
two-junction transistors. In fact, it is 
closer to a diode than a transistor and 
has sometimes been called the “double¬ 
base diode.” 


PARTS REQUIRED 

1 Base board 12 in x 6in x kin. 

1 5in loudspeaker (see text). 

1 Morse key. 

1 2N2160 unijunction transistor. 

1 4.7K resistor. 

1 .22uF capacitor. 

1 Miniature closed circuit jack. 

1 9V battery and connector. 

1 6-lug miniature tag strip. 

4 kin long x kin dia. tube for 
speaker mounting pillars and four 
suitable woodscrews, aluminium 
for phones jack and battery 
brackets plus six suitable wood- 
screws, 2 woodscrews for morse 
key mounting, hook-up wire. 


In construction, the unijunction con¬ 
sists of either a small rectangular bar 
or cube of N-type silicon material, with 
a non-rectifying or “ohmic” connection 
at each end. The bar or cube is termed 
the “base” because of its similarity to 
the base wafer of a normal transistor 
and the two connections are labelled 
B1 and B2. 

To the side of the bar or cube be¬ 
tween the two base connections is 
alloyed a pellet of P-type silicon 
material, forming a single P-N junction 
—hence the name “unijunction.” The 
P-type pellet is called the emitter and its 
connection labelled E. 


by Michael Meechan. 

Either of the two base connections 
of the unijunction may be used together 
with the emitter connection as a normal 
rectifier diode, which will conduct if 
the emitter is made more positive than 
the base, but will become a virtual open- 
circuit if the base is more positive than 
the emitter. However, a voltage applied 
across the base by making B2 positive 
with respect to B1 gives the emitter- 
base P-N junction an inbuilt “delay 
bias.” 

This is because current flowing 
through the base from B2 to B1 sets 
up a voltage drop in the N-type material 
and raises the potential of the base re¬ 
gion in the immediate vicinity of the 
junction. Thus as far as the emitter 
is concerned, the base becomes positive¬ 
ly biased, and conduction through the 
junction cannot take place until the 
emitter is raised above the effective base 
potential. 

But the unijunction is more than a 
diode with “built-in bias,” for as soon 
as the emitter is raised above the effec¬ 
tive base bias potential to start conduc¬ 
tion through the junction, it injects 
minority carriers (holes) into the N-type 
base material. These have the effect 
of increasing markedly the conductivity 
of the base region between the junction 
and B1 and the resistance of this region 
drops sharply. 

Because of the drop in resistance the 
current between B2 and B1 increases 
and current amplification occurs because 
the increase in B2-B1 current is consider¬ 
ably greater than the small emitter-base 
current. Not only this, but the fall 
in resistance of the junction-Bl region 
produces a falling voltage with IN¬ 
CREASING emitter-base current — so 
that the effective input resistance of the 
emitter-base junction is NEGATIVE. 

Because of its ability to act as a high 
current-gain switch and as a negative re¬ 
sistance the unijunction is finding increas¬ 
ing use in triggering and relay circuits, 
in pulse shaping circuits and in many 
types of oscillator. 

The oscillator circuit used in our little 
Morse Oscillator is one for which the 
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Showing how the components are 

laid out on a piece of board meas¬ 
uring 12 x 6in. 

unijunction is ideally suited. It is a 
“relaxation” circuit, very similar to the 
“neon bulb” oscillators used in some 
electronic organs and the thyratron time- 
base oscillators used in early oscillo¬ 
scopes. 

The operation of this circuit is quite 
straightforward. When the key is press¬ 
ed, the 9V battery is connected across 
the unijunction and also across the 
series-connected 4.7K resistor and 0.22uF 
capacitor. 

As soon as the voltage is applied 
across the base of the unijunction it 
draws a small current (only a few mflli- 
amps), and immediately sets up the 
“built-in bias” to which we referred 
earlier. However, the voltage at the 
emitter cannot rise immediately, because 
the 0.22uF capacitor has to charge 
through the 4.7K resistor. 

As the capacitor charges, the voltage 
at the emitter will rise in the usual ex¬ 
ponential fashion—until it just exceeds 
the “inbuilt bias” in the base of the 
unijunction. When this occurs the uni¬ 
junction will suddenly conduct. 

The sudden conduction does two 
things: first, it sends a pulse of current 
through the speaker or phones; and 
secondly, it discharges the 0.22uF capa¬ 
citor. However, as soon as the capacitor 
is discharged, the emitter current falls to 
a very low figure and the unijunction 
turns off. When this occurs the capacitor 
immediately starts to recharge again 
through the 4.7K resistor, and the cycle 
of events starts over again. 

The frequency with which the events 
are repeated as an “oscillation” depends 
mainly upon the time taken for the 
capacitor to charge to the inbuilt 
bias voltage of the unijunction — in 
other words, on the time-constant of the 
resistor and capacitor. The larger the 
resistor (or capacitor) the slower the 
charging and the lower the frequency of 
oscillation; conversely, the frequency 
may be increased by reducing the value 
of the resistor or capacitor. 

The limiting values which these com¬ 
ponents may take depend either upon 
the ratings of the unijunction or the 
current levels necessary to maintain 
oscillation. Too high a value of resis- 

69 


A 














foster dynamic microphones 



50K ohms £5-12-0 
50 ohms £4-18-6 
Price Retail Plus Tax 
Frequency Range 
100-12,000 C/S. 


50K ohms £2-14-0 
50 ohms £2-5-7 
Price Retail Plus Tax 
Frequency Range 
20O-I0.O00C/S. 


50K ohm £4-16-0 
50 ohm £3-18-4 
Price Retail Plus Tax 
Frequency Range 
50-15,000 C/S. 
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tance will prevent oscillation because of 
leakage effects; too low a value will 
similarly prevent oscillation by keeping 
the unijunction “on” all the time. Witn 
this circuit the resistor should be kept 
above 3.3K, with the upper limit deter¬ 
mined simply by finding the largest 
value with which the circuit will oscil¬ 
late. The value of 4.7K shown will give 
a tone of about 800cps. 

Too small a capacitor value stops 
oscillation because the stored charge is 
insufficient to turn the unijunction “on.” 
Too large a value could damage the 
emitter-base junction of the unijunction. 
With this circuit, keep the capacitor 
value below about 2uF. 

We were particularly impressed with 
the simplicity of this circuit, consisting 
merely of a unijunction transistor, resis¬ 
tor and capacitor, and its ability to drive 
either a loudspeaker or set of head¬ 
phones with good results. 

A point to note here is the voice coil 
impedance of the loudspeaker to 
be used. Either a 15 or 33 ohm version 
may be used, slightly louder volume be¬ 
ing produced by the 33 ohm type. How¬ 
ever, the 15 ohm version gives a per¬ 
fectly audible output, but it is not ad¬ 
visable to go below this value, as this 
results in a severe drop in output. 

Headphones can be used but, for high 
impedance types, it will be necessary to 
put a resistor in parallel with them in 
order to achieve any appreciable level 
of signal. We used 200 ohms in our 
arrangement which gave us a nice com¬ 
fortable level and is as good a place 
to start as any, the ultimate choice de¬ 
pending on personal requirements. 

Now for the constructional details. 
The whole assembly is mounted on a 
piece of iin board measuring 12in by 
6in, the layout being as shown in the 
photograph. 

The loudspeaker is mounted centrally 
at the rear of the board on four iin 
long by I in diameter tubular pillars, and 
held in position by four suitable wood- 
screws. 

Mounted between the loudspeaker 
and the Morse key is a 6-lug miniature 
tag strip on which is soldered the uni¬ 
junction transistor, the .22uF capacitor 
and the 4.7K resistor. 

On the right-hand side, and supported 
by an aluminium bracket screwed to the 
side of the base board, is the headphone 
jack, which, with the headphones in¬ 
serted, cuts out the loudspeaker. 

The 9V battery on the left-hand side 
of the board is held in position by an 
aluminium bracket screwed to the base 
board. The positive lead of the battery 
is taken to the Morse key, the negative 
lead going to the tag strip and one side 
of the .22uF capacitor. The Morse key 
is mounted centrally on the base board 
in the position shown. 

With the layout and wiring completed, 
the oscillator should produce an audible 
tone from the speaker, or headphones, 
with the key pressed. 

However, our real objective lies ahead: 
to learn the code and achieve speed and 
accuracy in both sending and receiving. 
There is no easy way to master this 
subject, just practice, and lots of it! 
However, as with all things, there is a 
right and wrong way to go about learn¬ 
ing the code and the following sugges¬ 
tions are designed to start the student 
off on the right foot and make things 
a little easier than they might otherwise 
be. 

As a first step, and as a handy refer¬ 
ence, we have included a copy of the 


code in this article, and it will be noted 
that the letter itself is written after the 
actual sound. 

Before attempting to either send or 
receive Morse, the student must first 
memorise the code. 

Don’t try to learn it by saying that A 
is dot dash, B is dash dot dot, etc. 
Besides being very boring, it is the 
wrong way to learn the code and it 
won’t produce real progress. 

The student should learn that ‘‘d’ dah” 
means A and not that A is “d’ dah.” 
Start the job of memorising the code in 
the following manner: 

“d’ dah”—A. 

“dah d’d’ dit”—B. 

“dah d’ dah dit”—C; etc. 

Dashes are called “dah” and dots are 
called either “d’ ” or “dit,” depending 
upon their relative position in the 



This circuit diagram illustrates the 
simplicity of the device which is 
low in cost to build . 


symbol. For example, if a symbol ends 
in a dot, the dot is called “dit.” If the 
dot precedes a dash or another dot, it 
is called “d\” 

The object of this treatment is to give 
an impression of the sound and rhythm 
of the code by means of the printed 
page. By this method it is possible to 
learn how each symbol would sound on 
a practice oscillator, even although the 
student has never heard one. 

When the code has been memorised, 
and to check progress, take a book, 
newspaper or magazine, and go through 
sections of text in code. In this way, 
each letter, figure and punctuation mark 
will be encountered and will prove to 
be both interesting and helpful. Men¬ 
tally practise on advertisements, news¬ 
papers, or anything else that presents 
itself whilst travelling on the bus or 
train. It’s surprising how fast this will 
help in building up speed. 

If possible, try to practise with one 
or more other students, taking turn 
about at receiving and sending. This 
way, interest is maintained for longer 
periods and greater benefit derived from 
the available time. Practising alone can 
be very disheartening and boring. 

Two services currently offered to code 
students by the Wireless Institute of Aus¬ 
tralia are to be recommended. 

The first is run by the New South 
Wales division and is a Morse tape loan 
service. The tapes have Morse code 


recorded on them in a range of speeds 
varying from 5wpm to 20wpm, two 
hours on each reel. For example. No. 1 
tape has one hour at 5wpm on one 
track and one hour at 6wpm on the 
other. Recordings have been made at 
3| inches per second, but other speeds 
can be supplied if necessary. 

To obtain the loan of any of these 
tapes it is only necessary to write to 
the Education Officer, Wireless Institute 
Centre, Crow’s Nest, New South Wales, 
requesting the Morse speed required. 

This service is free to anyone, whether 
a member of the institute or not, the 
only expense being 15c (1/6) per tape to 
cover out-of-pocket expenses and post¬ 
age. Stamps to this value are acceptable 
as payment. 

Tapes can be loaned for mutually 
agreed periods of time. 

This division also transmits Morse 
practice sessions seven evenings a week 
from VK2AWI on 3550KC in the 80 
metre band. The transmissions commence 
at 7.30pm and continue until 8pm, 
starting at 5wpm and increasing in easy 
stages to 20wpm for about the last five 
minutes. 

Two Morse practice sessions are 
transmitted by the Queensland division, 
on Monday and Thursday evenings from 
7 until 7.30. The callsign is VK4XP 
and the frequency 3504KC in the 80 
metre band. 

Both these transmissions are designed 
to assist students to bring their Morse 
up to the standard for the A.O.C.P. 
examination. O 


MORSE CODE 


SOUND MEANING 

d’ dah.A 

dah d’d’ dit.B 

dah d’ dah dit.C 

dah d’ dit .D 

dit.E 

d* d’ dah dit.F 

dah dah dit.G 

d’ d’ d’ dit.H 

d 1 dit.I 

d’ dah dah dah.J 

dah d’ dah.K 

d* dah d’ dit.L 

dah dah . M 

dah dit.N 

dah dah dah.. .. O 

d* dah dah dit.P 

dah dah d’ dah .. ...Q 

d’ dah dit.R 

d’ d’ dit.S 

dah.T 

d’d’ dah.U 

d’ d’ d’ dah.V 

d’ dah dah.W 

dah d’d’ dah.X 

dah d’ dah dah.Y 

dah dah d’ dit.Z 

d’ dah dah dah dah.1 

d’ d’ dah dah dah.2 

d’d’d’ dah dah.3 

d’ d’ d’ d’ dah.' .. . . 4 

d’ d’ d’ d’ dit.5 

dah d’ d’ d’ dit.6 

dah dah d* d’ dit.7 

dah dah dah d’ dit.8 

dah dah dah dah dit.9 

dah dah dah dah dah.0 

d’ dah d’ dah d’ dah .. . . dot 
dah dah d’ d’ dah dah .. comma 
dah d’ dah d’ dah . . commence 
d’ dah d’ dah dit.end 
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Cover size: 2%" square plus 
terminal pin projections: Dial 
diameter: 2J"; Escutcheon: Oval 
2i" x 3"; Overall depth behind 
panel: Single unit 2%"' Double 
Unit 3%"; Mounting: 2 x 
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The Ultimate in 
Control Reliability! 

ATTENUATORS 
AND FADERS 
by TRIMAX 


The Trimax' Model G.45 Fader is a new design 
evolved from experience gained over twenty years 
of this type of manufacture, and features solid 
non-staining silver alloy contacts, floating rotor with 
three contact pressure points, optimum, permanently 
maintained contact pressure, rigid four pillar con¬ 
struction. 

Porous bronze main bearing, stainless steel spindle, 
high quality phenolic resin stud plates with acetal 
resin rotor bosses, diamond lapped contact surfaces, 
positive knob stop in addition to individual rotor 
stop, high stability resistors. 


'TRIMAX" DIVISION 


j FACTORY: 


CNR. WILLIAMS RD. A CMARKS ST., NORTH CORURO, VICTORIA, 'RHONE: 35 1203 .,, TELEGRAPHIC ADDRESS; "TRIMAX" MSIR. 



CLASSIC TAPE RECORDERS 


SALES AND SERVICE 


93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 
Telephone 79-2618 

NEW RELEASE! 

FULLY TRANSISTORISED, light weight, hi fidelity tape recorder, using 14 SILICON TRANSISTORS for ex¬ 
treme performance and reliability (max. operating temperatures of silicon output transistors 200 deg. C.) 
TRANSFORMERLESS PUSH PULL output stage giving 5W (rms) OUTPUT (lOw peak). Distortion less than 
.25% 

This is more than twice the output of most tape recorders available at present. Ideal for use as a Hi-Fi AMPLI¬ 
FIER. Ready to connect to any record player. Record changers in portable matching carrying cases available. 

MODEL TR 9 

2 Track £74/10/- 4 Track £78/10/- 

Price includes dynamic Mic, Tape and Spool 


• 3 speeds. 

• Response 35-18,000 
c.p.s. 

• Separate treble and 
bass. 

• Push-button opera¬ 
tion. 

• Wow .15%. 



• 7in spools. 

• Beautifully styled tim¬ 
ber cabinet. 

• Meter level indicator. 

• Position for 3rd 
head. 

• Monitoring through 
speakers. 


Definitely superior in every respect to any other recorder under £100. Model TR9 special fitted with 3rd head 
—sound-on-sound—Dual track operation—high level stereo—sound with sound—Monitor tape or signal—Echo— 
Mixing £18 extra. Recording tapes at reduced prices, 7in 1200ft. £1/10/. 

ASK FOR PAMPHLETS 
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The ABC - Three 



— In which, the title stands for "All 
Bits Collected ". It is also intended 
to indicate that this beginners' 
receiver is as simple to 
build as ABC. 

By Keith Woodward 


“'T'RANSISTOR projects for beginners 

A are all very fine and no doubt 
satisfy many readers. Unfortunately, 
they usually involve a lot of new parts, 
and these are often too expensive for a 
schoolboy on a limited budget. Nobody 
gives away old transistor sets from which 
parts can be salvaged, but there are 
plenty of old valve sets for the asking. 
What about some beginners’ articles 
using these old parts?” 

This comment from one of our 
younger readers, prompted us to take a 
look at some of our older valve circuits 
with a view to presenting them in a 
form which would suit the kind of 
bits and pieces likely to be salvaged 
from old receivers. 

This article — the first of what we 
hope will be a small series — describes 
a simple but effective receiver suitable 
for both the broadcast and short-wave 
bands. So, whether you want the latest 
hit numbers from the local stations, 
the overseas short-wave stations, the 
ships along the coast, the aircraft traffic, 
or just the amateur chatter, this set will 
fill the bill — and you’ll have a lot 
of fun building it too! 

In deciding on what to describe first, 
we considered a number of possibilities, 
including audio amplifiers and more con¬ 
ventional receivers. For a number of 
reasons, however, we decided that the 
first step for the beginner should be 
the simplest possible receiver, consistent 
with reasonable results. 

The circuit we settled on is similar 
to that used for the “Basic Three” re¬ 
ceiver featured some years ago. The cir¬ 
cuit is the essence of simplicity and 
should present no difficulties, even to 
the beginner. It is also non-critical with 
regard to layout, as two stages are 
employed and the gain is quite low. 
It is also extremely flexible, allowing 
the substitution of a variety of parts. 

Referring to the circuit, you will note 
that the major components and stages 
have been individually titled for the pur¬ 
pose of discussion. We shall deal with 
each in turn and see just what com¬ 
ponents it is possible to use and how to 
use them. 

CHASSIS: Size is not critical and 
a number of chassis could be pressed 
into service. If an old chassis is used it 
should be cleaned and repainted or re- 
sprayed. Ours was fashioned from a 
standard blank aluminium chassis ap¬ 
proximately 13 x 7 x 21 inches. Another 
standard size is 12 x 8 x 21 inches, and 


Our layout is typic 
merit could be use 

several blank chassis about these sizes 
are available from electronic ware¬ 
houses. 

POWER TRANSFORMER: The 
first major component is the power trans¬ 
former. This item is a most likely one 
to be salvaged from an old receiver 
and will be a substantial unit for a 
couple of reasons. One is that old-time 
receivers required a fairly heavy cur¬ 
rent supply and the transformer was 
rarely rated at less than 60mA, which 
is more than adequate for our present 
purpose. 

Another reason is that they often 
had to supply the power required to 
energise the magnetic field of an electro- 
dynamic speaker, with which the older 
sets were equipped. When an electro- 
dynamic speaker was used the second¬ 
ary winding of the transformer 
was generally wound to supply about 
385 volts, of which about 100 volts 
were applied to the field coil. 

Besides the HT winding there are the 
primary and low tension secondary wind¬ 
ings. The primary winding will most likely 
have several voltage taps, enabling the 
receiver to be used from 220, 240, and 
260 volt supplies. The LT windings are 
to supply the filaments and heaters of 
the valves. A 5-volt winding will be 
available for the rectifier and a 2.5 or 6.3 
volt one for the remaining valves, depend¬ 
ing on the types employed. 

Generally speaking, the power trans¬ 
former retrieved from an old set will 
either be good or bad. 

A close inspection will reveal whether 
it is in working order. Dust the trans¬ 
former and the chassis in the near vicinity 
If the transformer does not smell and the 
insulation isn’t charred, it is most likely 
in working order. However, if the trans¬ 
former smells or the winding has a char¬ 
red appearance or the transformer and 
surrounding chassis show signs of a dark 
“gooey” mess which has been expelled 
from its inside, then the transformer is 
most likely useless. 

Let us assume, though, that the trans¬ 
former is in working order. 

The connections to an old-time power 
transformer were usually made by means 
of a terminal board, marked with the 
appropriate ratings. Cleaning with 
methylated spirit will reveal the figures 
if they have become obscured with dust 
and grime. 


il , but almost any convenient arrange - 
l. There is room on the chassis for a 

small speaker „ 

If the figures are absent or the trans¬ 
former termination is with leads instead 
of a terminal board, try to trace the 
wiring prior to removal from the original 
chassis. 

As the transformer in our prototype 
receiver had no terminal board we made 
generous use of tagstrips mounted under¬ 
neath the transformer securing nuts to 
terminate the leads. 

Use a 3-core cable for the incoming 
AC lead, connecting the third (green) 
“earth” wire to the appropriately marked 
lug on the transformer, which in turn, 
should be connected to the metal chassis. 
This mains lead should be securely 
anchored to the chassis so no strain can 
be put on the connections. Discard any 
3-core lead that shows signs of deteriora¬ 
tion, such as perished rubber insulation, 
and if any doubt exists purchase new flex. 
This warning applies to any electrical 
appliance. 

RECTIFIER: Several types of recti¬ 
fier may be used in this set but the most 
likely ones are of the directly heated 
type, such as the 80 and its octal equiva¬ 
lent, the 5Y3. The various possibilities 
of rectifier valves are listed in the accom¬ 
panying table. Neither the filament nor 
the plates need to be connected to the 
respective windings a particular way 
round. 

Most rectifier valves with 5 volt fila¬ 
ments are operated with the B-plus taken 
from either of the filament pins. How¬ 
ever, in the case of the 5V4, the filament 
connected to pin 8 is the correct point 
from which the output should be taken. 

If you should happen to have on 
hand one of the more modem minia¬ 
ture rectifiers, such as the 6X4, 6X5-GT 
and 6V4, they could be used, provided 
the transformer has a 6.3 volt filament 
winding. This can supply one of the 
above-mentioned rectifiers, as well as the 
other valves, the B-plus being taken, in 
this case, from the rectifier’s separate 
cathode pin. 

The rectifier socket, if salvaged from 
an old set, will most likely be a wafer 
type and must be thoroughly cleaned. If 
there are any signs of breakdown or 
charring between the pins, the socket 
should be discarded. Cleanliness is im¬ 
portant for the rectifier socket, because 
it is subject to a considerable voltage 
and, together with speaker socket, would 


ELECTRONICS Australia, February, 1966 


73 










mm 


girl 






House 


§€ 


■M 




Hi-Fi 


Since Hi-Fi's inception, Magrath's of 
Little Lonsdale Street, Melbourne, have 
been giving the Hi-fi enthusiast sound 
advice and service. Their experience and 
knowledge built up over years is your 
guarantee of satisfaction. 


Magrath's means everything in Hi-fi equipment 




Record Players 


• GARRARD • 

DUAL 

• PHILIPS 


• LABCRAFT 


Speakers 


• STENTORIAN 


• GOODMANS 

• PHILIPS 

• WHARFEDALE 

• PEAK 

• ROLA 

• M.S.P. 

• PEERLESS 


• INSTROL BOOKSHELF 

SYSTEM 


Amplifiers 


• PLAYMASTER 


• PIONEER 


• PEAK • 

STAR 

Cabinet Kits 


• Full range of INSTROL Kits 


J. H. MAGRATH & CO. PTY. LTD. 


208 LT. LONSDALE ST., MELBOURNE 
'PHONE 32-3731 
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Sure Brite Picture Tubes 

ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 


Year Warranty 
£7 plus dud 


2 Year Warranty 
£10 plus dud 


Test tubes 
£4 (see below) 




27 inch £15 plus dud 
All prices cash or COD 


FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, so long 
as it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station, freight paid 
Orders filled same day received. All freight 
charges to be paid by customer. 

LARGE STOCK 

We always have 200 to 400 tubes in stock. All 
Australian types except bonded. When ordering 
state which price tube you want, otherwise the 
£10 tube will be supplied. 


Discounts to the trade 
Agents wanted 


DELIVERY 

Free delivery on tubes Mon. Wed. Fri. inter sub¬ 
urbs only. 

TEST TUBES 

W© have 5 inch 70-deg. type uses focus magnet 
and no ion trap, £4 each, no dud required. 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud. for £3 extra, 21 
inch without dud for £4 extra. 23" £5 extra. 

BENT GUNS AND 12 VOLT 

We have the sharper focus bent guns and can 
supply them in the popular 21 inch 90-deg., also 
any type can be supplied with 12 volt 300ma 
heater. 
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Sure Brite Picture Tubes 

22A VICTORIA STREET, LEWISHAM, SYDNEY. N.S.W. PHONE 56-6363 
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6AC7, 6AG5, 6AM6, 
6AU6, 6BX6, 6C6, 


42, 6AG7, 6AQ5, 
6BV7, 6F6, 6M5, 6V6, 
EL3N, EL3NG, EL33. 
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* ■FI * 
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240V 


t REFER TO TEXT 
1 AND VALVE TABLES I 


ABC-THREE 


be the first to break down if the insula¬ 
tion is impaired by charring or excessive 
dirt and flux. 

Bend or tighten the contacts, if neces¬ 
sary, depending on the type of socket, 
so as to increase their grip on the valve 
pins. 

Connection between the 5-volt wind¬ 
ing and rectifier filament is made by 
means of twisted hookup wire. Since the 
high tension is taken from the heater, 
making the heater winding at the HT 
potential, this winding must remain in¬ 
sulated from chassis and other circuits. 
The extreme ends of the high voltage 
winding on the power transformer con¬ 
nect to the plates of the rectifier in the 
same manner as the heaters. 

A detailed wiring diagram will allow 
the beginner to produce a reasonable fac¬ 
simile of our receiver, with the neces¬ 
sary modifications to allow the use of 
different valves which may be on hand. 
Because of the various valve combina¬ 
tions which may be used the wiring 
diagram shows the valve sockets with 
element identification rather than pin 
numbers. By comparing these with the 
tables provided the receiver may be 
readily wired to suit the valves selected. 

LOUDSPEAKER: This unit may 

have been salvaged and kept in good 
order or, on the other hand, it may 
have been exposed to the ravaged of 
time, dirt, mice, etc. Before the speaker 
is used it must be thoroughly checked 
and cleaned. A small paint brush or a 
bicycle pump will prove invaluable dur¬ 
ing the cleaning process, to dislodge 
pieces of grit. 

Finally the connecting cable should 
be renewed if the 'original shows signs 
of wear and tear. In the case of an 
electrodynamic speaker, three of the 
leads in this cable are carrying HT and 
too much stress cannot be laid on the 
danger of wiring becoming exposed. 

More recent sets will use a speaker 
with a permanent magnet while the old¬ 
er ones will use an electrodynamic type. 


The circuit is a conventional one, employing a regenerative detector feed¬ 
ing a power output stage. Two power supplies are shown , one for use with 
permag speakers and lower voltage transformers, and the other for older 
electro-dynamic speakers and higher voltage transformers . 
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FINE BALANCE AND LIGHTNESS 
PRECISE FINGERTIP CONTROL 
NO SWITCH TO DISTRACT 


See the range of Adcola "M" series solder tools 
illustrated in ELECTRONICS Australia Septem¬ 
ber edition or write for brochure to Adcola 
Products, Pty. Limited. 


ADCOLA PRODUCTS PTY. LIMITED, 12 Churchill SI., Mont Albert, Vk. 88 4351 


T. H. Martin Pty. Ltd., Charlotte 
St.. Brisbane, Qld. 2-1785-6. 

C. L. Sedunary and Co.. 126 
Brown St.. East Perth. W.A. 
21-2126. 

H. Row e & Co. Ptv. Ltd.. 231 
Liverpool St.. Hobart, Tas. 
34-3860. 


AlDCOLtA 
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OSCILLOSCOPES 

CHOOSE FROM THE EICO RANGE 

General purpose 3" C.R.O. vert. amp. 2 cps-£OOKC +1 —3db — Sensi¬ 
tivity 25mv rms/cm. Good sharp trace. Size 8^" x 5£" x I 1^". Weight 
151b. 

The little C.R.O. with a big performance. 3" tube Vertical amp. DC—4.5 
MC +1—3db (Useful to lOmcs). Sensity 18 mv rms/cm. Size 8^" x 5|" 
x 12 5/8". Weight I5lb. 

Sensitive general purpose 5" C.R.O. Vert amp D.C. —500KC Sensitivity 
3.5 mv rms/cm. Zener diode calibration. Four position freq. compensated 
decade attenuator. 

Wideband 5" C.R.O. Vert amp DC—4.5 Me (useful to 10 mcs). Sensi¬ 
tivity 19 mv rms/cm. Three stages push-pull D.C. amplifiers. Edge-lit 
calibration grid. 

Electronic Switch. Simultaneously observe two patterns on the one single 
beam C.R.I. Compare voltage and current amplitudes, waveforms, fre¬ 
quencies and phase relationships. 

KIT prices TAX paid 430 : .... £ 55 /-/- 435 : .... £ 89 / 7/6 427 : ... £ 67 / 12/6 

460 : .... £ 79 / 4 /- 488 : ... £ 25 / 10/3 

Sole Austro I ion Distributor: A. J. FERGUSON (ADELAIDE) PTY. LTD. 

189 Flinders Street, Adelaide. 23-1922 
Sub Distributor (Victoria) : UNITED TRADE SALES 

280 Lonsdale Street, Melbourne, 32-3815 
Sub Distributor (Tasmania) : ELECTRONIC SUPPLIES PTY. LTD. 

22 Karoola Road, Lindisfarne, 2-9192 


★ Eico 430 
★Eico 435 

★ Eico 427 

★ Eico 460 

★ Eico 488 



TECHNICAL SPECIFICATIONS 

The GELOSO G300-V unit is a live transistor high quality 
4-channel microphone mixer using low noise AC 107 tran¬ 
sistors in the microphone stages and a AC 126 in the output 
stage providing 150 millivolts to suitably feed the pickup 
inputs of tape recorders, high fidelity amplifiers and public 
address systems. Each channel provides for low impedance 
microphones (200 ohms) and the frequency response is 30 to 
15.000 c.p.s. -± 2db. The G300-V is fully shielded, (operates 
from 110-240 volts AC' or from 9-volts DC. Two units can 
be used for stereo recording or can be plugged up in tandem 
to provide S-channels for monophonic recording. The AC 
power supply is inbuilt and a compartment provided for 
battery supply. 


TRANSISTORISED 

4 CHANNEL PRE-AMPLIFIER 

MICROPHONE MIXER 

MODEL G.300-V 

• For the serious tape recordist and 
public address engineer. 

• 4-microphone channels with independ¬ 
ent volume control. 

• Master volume control after mixing. 

• Provision for plugging in reverberation 
unit. 

• External channel input for multi¬ 
microphone work (e.g. a second G300- 
V mixer connected in this channel will 
provide 8 microphone Inputs). 

• Two G300-V mixers can be used for 
stereo recording. 

WILLIAM WILLIS & CO. PTY. LTD. 


PRICE: £33/6/- (Inc. S. Tax) 428 Elizabeth Street, Melbourne, C.l. Vic. Phone 34-6539 
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This wiring diagram will serve as a guide , but some variation is inevitable 
to accommodate available components . 


As mentioned earlier the latter will mean 
that the transformer secondary will have 
voltages up to 385 volts either side of 
centre tap. If the speaker is useable 
then the field coil will be used in place 
of the filter choke used with permanent 
magnet speakers. Two power supply cir¬ 
cuits are shown in the circuit diagram 
with details for the two speaker types. 
When a electrodynamic speaker is used 
the resistor R1 may not be necessary. 

The value of the resistor will depend 
on the applied voltage from the second¬ 
ary winding, the DC resistance and 
impedance of the field coil or filter 
choke and the current consumption of 


the receiver. This makes it very hard 
to state a definite figure for the resistor. 
However, it will not matter if you err 
on the high side as the receiver is not 
very voltage conscious and will work 
on voltages down to 175 volts with very 
little difference in performance. Our 
original transformer gave a secondary 
voltage, under load, of 300 volts and 
a 1.5K 5-watt resistor reduced this to 
approximately 235 volts. 

With a 385-volt secondary and a field 
coil of 2,500 ohms a IK resistor should 
give reasonable results. With field coils 
of 1,000 to 1,500 ohms the resistor 
should be increased to about 2,000 ohms. 


VALVE DATA 

RECTIFIERS 



Filament 

Max. Sec. 









Type 

Volts 

Volts 




Connections 








1 

2 

3 

4 

5 


6 7 

8 

5AS4 

5 volts 


450 

NC 

F 

— 

P2 

— 


PI — 

F 

5U4 

5 volts 


450 

NC 

F 

— 

P2 

— 


PI — 

F 

5V4 

5 volts 


375 

NC 

F 

— 

P2 

— 


PI — 

F/K 

5Y3 

5 volts 


350 

NC 

F 

— 

P2 

— 


PI — 

F 

5Z3 

5 volts 


450 

F 

PI 

P2 

F 



— — 

_ 

6X4 

6.3 volts 


325 

PI 

NC 

H 

H 

NC 

A2 K 

— 

6X5 

6.3 volts 


325 

NC 

H 

P2 

— 

PI 


— H 

K 

80 

5 volts 


350 

F 

PI 

P2 

F 

— 


— — 

— 






OUTPUT VALVES 











Connections 




Rk 

Z1 

Type 

1 

2 

3 

4 

5 

6 

7 

8 


9 

(ohms) (ohms) 

42 

H 

P 

G2 

G1 

K 

H 

— 

— 


__ 

470 

7,000 

6AG7 

S 

H 

IS 

G1 

K 

G2 

H 

P 


_ 

100 

10,000 

6F6 

NC 

H 

P 

G2 

G1 

— 

H 

K 


_ 

470 

7,000 

6V6 

NC 

H 

P 

G2 

G1 

— 

H 

K 


_ 

250 

5,000 

EL3N 

NC 

H 

H 

K/G3 NC 

Gl 

G2 

P 


_ 

150 

7,000 

EL3NG 

NC 

H 

P 

G2 

G1 

— 

H 

K/G3 

— 

150 

7,000 

EL33 

NC 

H 

P 

G2 

G1 

— 

H 

K/G3 

— 

150 

7,000 





DETECTOR VALVES 










Connections 






Type 

1 

2 


3 

4 

5 

6 

7 


8 

9 

TC 

6AC7 

S 

H 


G3 

G1 

K 

G2 

H 


P 

_ 


6AG5 

G1 

K/G3 

H 

H 

P 

G2 

K/G3 



— 

6AU6 

G1 

G3/IS 

H 

H 

P 

G2 

K 


_ 

_ 

_ 

6C6 

H 

P 


G2 

G3 

K/IS 

H 

— 


_ 

_ 

Gl 

6J7 

S 

H 


P 

G2 

G3 
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Save Hours Weekly 
with this exciting 
New Electronic 
Slide Rule and 
Instruction Course 



Beginners and Experts easily beat con¬ 
ventional slide rule users with this new 
rule and its five times faster methods. 
You combine ALL the latest scales to 
work this Magic. 

Specially selected Slide Rule and 
eight lessons Electronics Course de¬ 
signed to solve your problems quickly 
. . . accurately. No need for a library 
of design data. No need to spend hours 
searching through # Tables and graphs 
. . . # Text books . . . • Magazines 
. . . # Manufacturers’ data . . . when 
you can calculate component values 
instantly. You can redesign and adapt 
overseas circuits to the parts you have or 
can quickly obtain. 

This special Slide Rule is a silky- 
smooth, seasoned lOin instrument that 
can be used for conventional calcula¬ 
tions too. Specially designed for elec¬ 
tronics work it has special scales for 

• Decibels . . . Inductance . . . 

• Nepers . . . • Capacitance . . . 

• Powers . . . • Vectors . . . • Surge 
Impedance . . . # Frequency/Wave¬ 
length ... 

An eight lesson electronic instruction 
course comes with each rule . . . includes 
clear diagrams and step-by-step explan¬ 
ations to • make learning fast, easy. 
Several hundred practice problems deal 
with widely occurring situations in elec¬ 
tronics . . . teaches many special short 
cuts . . . lists the best setting for solving 
complex problems. Gives you extra time 
... for your family ... for new pro¬ 
jects WITH THE TIME YOU SAVE 
using this new Slide Rule and eight les¬ 
son electronics course ... all yours for 
just $29.95 (£14/19/6) — fill in coupon 
or write now. 

SEND COUPON TODAY! 

to Top Management Services, 69a 
Church Street, Brighton S.5, Vic. Phone 
92-3158. 

□ Please send me your Electronics 
Slide Rule with 8 lesson Electronics 
Course. 

I am enclosing $29.95 (£14/19/6). 

□ Please send descriptive literature 
only, wit lout obligation. 

NAME . 

ADDRESS . 

. 2/66 
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AMPIIIICATION 


★★★★★★★★★★★★★★★■A-PHONE 51-3845 



136 VICTORIA ROAD, MARRICKVILLE — 51 3845 


AUSTRALIAN 

DISTRIBUTOR 


ACCREDITED 
SERVICE DEPOT 


TRIO 

COMMUNICATION RECEIVERS 
TEST EQUIPMENT - AMPLIFIERS 

WORLD FAMOUS COMMUNICATIONS RECEIVERS 


J.R. 200 D.X. DELIGHT 

^ ’.v.v/.v .*;::: •. * \ •*.v,V.vK 4 tn. 



7 Valve. 4 Band. 550 K.C. to 31 
Megs. A.M. and C.W. Bandspread. 
A.N.L. B.F.6. A.V.C. M.V.C. 
S Meter. R.F. Stage. 240 V. 
50 Cycle. 

£49/10/- 


9R. 59 AMATEUR SPECIAL 



9 Valve. 4 Band. 540 K.C. to 30 
Megs. Electrical Bandspread. 
Variable Selectivity. Q Multiplier. 

A. N.L. A.V.C. M.V.C. S Meter. 

B. F.O, R.F. 82-IF. Stable Osc. 

For SSB. 

£67/10/- 


J.R. 60 PRO-AM & S.S.B. V.H.F. 



TRIO STEREO AMPLIFIERS 

W-41IJ Wt-24 


9 valves. 20 watts. 20-20,000 
cycles per channel. Input for tape. 
Mag. and crystal P.U. 

£55/-/- 


7 valves. 12 watts per channel. 
Input for tape. Mag. and crystal 
P.U. Direct coupled circuit. 20 
to 20,000 cycles. Within ± D.B. 

£47/10/- 


P.14 STEREO 

4 TRACK HI-FI RECORDER 


PAROS 

TRANSISTOR PORTABLE 
RECORD PLAYER P.500 


n 


ImB 

I 



ti 


L A 


use 

u 


Fully Transistorised. 5 watts per 
channel. 3 Speed. 40 to 15,000 
CPS. Complete with 2 Mies., Tape 
and Spools. 2 Speakers. 240V 
A.C. Powered. 

£115/-/- 



2 Speed. 33 plus 45. Inbuilt 
battery. \ watt Output. 

£16/15/- 

A.C. Power Supply available 

(£3/10/ extra) 


14 Valve. 5 Band. 540 K.C. to 
30 Megs. Plus 48 to 54 Megs. 
Double Conversion. Electrical 
Bandspread. Variable Selectivity. 
Q Multiplier. A.M. C.W. SSB. 
F.M. Crystal Calibrator. A.N.L. 
A.V.C. B.F.O. Product Detector. 
Gated Beam. F.M. Det. 

£107/10/- 


TRIO 2 METER OR 6 METER 
CONVERTORS 

Locked crystal. Low noise cascode 
circuit. 

£27/10/- 


TRIO W.0.1 SWEEP GENERATOR 

TV and F.M. 2 to 260 Meg. 
Sweep 0 to 20 Meg. Ideal for TV 
Sound and Picture Aligning. 

£49/10/- 
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Even if the speaker itself is beyond 
redemption, but the field coil is in good 
order, it can still be used in the power 
supply circuit to save the expense of a 
filter choke and resistor to replace it. 

FILTER CAPACITORS: A filter capa¬ 
citor is connected to the end of the 
resistor opposite the rectifier filament. 
An 8 or 16 mfd unit is suitable and 
must have a voltage rating of 500. * 

At this stage, a word of warning. Do 
not in any circumstances use electro- 
lytics salvaged from an old receiver. 
Their capacitance will be low and their 
leakage may have deteriorated suffi¬ 
ciently to endanger the rectifier and per¬ 
haps the power transformer. A pair of 
new capacitors is almost essential. 


If an electrodynamic speaker is used 
it is a wise precaution to use a 5-pin 
speaker plug. Two pins of the plug can 
then be strapped together and will bridge 
the two matching points of the socket. 
One of these socket connections will go 
to the chassis, the other to the centre- 
tap of the secondary winding. This is a 
safety precaution to stop high surge 
voltages being applied to the first electro¬ 
lytic capacitor should the speaker be 
inadvertently disconnected. 

In the older sets it was the usual 
practice to mount the speaker trans¬ 
former on the speaker housing. In 
our receiver we used a permanent 
magnet speaker and elected to mount 
the speaker transformer on the chassis. 


COIL DATA 


BAND 

AERIAL PRIMARY 

SECONDARY 

REACTION 

570KC to 2MC 
(Broadcast Band) 

I5T.32 SWG Enam 
Spaced 3/1 bin from 
earthed end of sec¬ 
ondary. 

IOOT. 32 SWG 
Enam. Close wound 

40 - 60T. 40 SWG 
Enam. Spaced ’/sin. 
from grid end of 
secondary. 

1.18 to 4.7MC 

1 IT. 32 SWG Enam. 
Spaced ’/sin from 
earthed end of sec¬ 
ondary. 

38T. 25 SWG Enam. 
Close wound 

20 - 35T. 32 SWG 
Enam. Spaced ’/sin. 
from grid end of 
secondary. 

2.9 to II.2MC 

5T. 32 SWG Enam. 
Spaced I/I6in from 
earthed end of sec¬ 
ondary. 

I3T. 25 SWG Enam. 
Spaced to occupy 
*/ 2 in. 

9 - I5T. 32 SWG 
Enam. Spaced ’/sin. 
from grid end of 
secondary. 

8.2 to 30MC 

IT. 32 SWG Enam. 
Interwound from 

earthed end of sec¬ 
ondary. 

4T. 25 SWG Enam, 
Spaced to occupy 
'/ain. 

4 - 6T. 32 SWG 
Enam. Spaced ’/sin. 
from grid end of 
secondary. 


In any case, the speaker transformer 
should, for optimum results, match the 
speaker to the output valve selected. The 
correct impedance for typical output 
valves is given in our table. 

OUTPUT VALVE: Next in our logical 
progression is the output valve. This 
could be one of a number of types, 
but the most likely ones are listed in 
our table. A cathode resistance of 470 
ohms is shown in our circuit diagram 
and this will be high enough for all 
the valves listed. However if maximum 
efficiency is required, then this value 
may be adjusted according to the output 
valve table. 

In the European series of valves, those 
starting with letters in the type number, 
best results will be obtained by using 
the recommended value of bias resistor. 
Due to their sensitivity these valves are 
sometimes prone to parasitic oscillation 
and may require a grid stopper resistor 
ranging in value from about 10K to 
about 47K. This grid stopper is inserted 
in series with the lead running from 
the potentiometer to the grid, and as 
close to the grid pin as practicable. 

One side of the heater wiring for 
both the output valve and the detector 
valve is connected to the chassis. Either 
a single lead for the active side of the 
heaters may be run from the trans¬ 
former or a twisted pair may be used. 
In the former case the return path for 
the heaters is through the chassis. 

The volume control in the grid circuit 
of the output valve is a standard poten¬ 
tiometer and is not very critical in 
value. Any unit with resistances ranging 
from 250 to 500K will be suitable. 

DETECTOR: Next we come to the 



high frequency coils. 



The general style for the low fre¬ 
quency close wound coils. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC 11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 5.SMC TV Sweep Generator Crystals. 

£3/12/4 plus 12} p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystal* £8/10/ each plus 12} per cent soles tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 12} per cent sales tax. 

Amateur — from £3/-/- eoch plus 12} per cent tales tax. 

Regrinds 37/4 each. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel A Carrel, Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs Lawrence and Hanson 

894 Hay St., PERTH. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Mes$r# * UnIt * d Rad '° UisrriPu- 56 Collins St., HOBART and 
123-125 Charlotte St. tors P *V- Ltd - 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgate St., Ookkigh, S.E. 12, Vie. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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When you feel certain 
There is only one 
POWER RESISTOR 
that’s best 
For all your needs 
Select it from 
The most complete range 
Manufactured in 
Australia 




. 



These are just a few examples... 










Vitreous coated 

Wire wound 

1.5 to 14 watts. 
Bulletin RWV.621A 

Tubular, fixed and 
adjustable Wire wound 

3 to 200 watts 
with “Pyrosir coating. 
Bulletin PRS.62A 

High voltage and High 
frequency Resistors 
up to 100 kV, 90 watts. 
Lead, lug and ferrule 
types. Bulletin MPMV62A 


.. 

5 0 

Ceramic case 

Wire wound Fireproof 
inorganic construction 

5 to 15 watts. 

Bulletin PW.2 

Power Film 

High Reliabiltiy 
Mechanically rugged 

4 to 7 watts. 
Bulletin PF64AE-1 

Glass insulated Wire 
wound Silicone 
impregnated glass 
fibre core 6-9 watts 
per inch. Reference: 

Type AW 


10 * 

@ 

Sliders 

Wire wound 

50 to 200 watts. 
Bulletin SLS.62A 

Flat Wire wound 
with "Pyrosil” coating 

20 to 75 watts. 
Bulletin FRW(a) 

Variable Wire wound 

2 to 100 watts. 

Bulletin PRA65A 



For complete Information 
write or mail coupon to.. 

International 

Resistance 

Co. (A’SIA) PTY. LTD. 

AUSTRALIA'S 
PREMIER RESISTOR 
MANUFACTURER 
AND A MEMBER 
OF THE IRH GROUP 

THE CRESCENT, 
KINGSGROVE, 

TEL. 50.0111 

| Please forward 

Bulletin Nos.and 

j IRC Select-o-guide. 

NAME. 


ADDRESS. 


STATE 


IRC.40 


•0 
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detector stage. This is a straightforward 
regenerative circuit, in which reaction is 
controlled in the plate circuit of the valve 
by means of a variable capacitor. 

A large number of valves can be used 
in this position, a few of the more 
common ones being listed in our table. 
The valves need not be new, for as long 
as they are pronounced “fair” on a valve 
check they will most likely function. 

At this stage we feel that beginners 
should obtain a valve manual of some 
type which lists the characteristics of 
valves and their base connections. These 
are available from valve manufacturers 
and technical bookshops, the prices 
ranging from 2/6 (25c) to 25/ ($2.50), 
depending on the presentation. 

We have now reached the tuned circuit. 
For the purpose of discussion we shall 
break this up into three sections: (1) the 
coil, (2) the reaction capacitor, and (3) 
the tuning capacitor with the dial. 

COIL: The coil may be a standard 
Reinartz, for the broadcast band, bought 
over the counter of the local radio ware¬ 
house. For wider coverage we have sup¬ 
plied details of handwound coils which 
may be plugged into a 6-pin socket and 
cover frequencies up to 30MC. A third 
approach would be the alteration of an 
existing aerial coil to provide regenera¬ 
tion. 

In the latter case it will be necessary 
to identify the aerial and grid windings 
and ascertain if there is sufficient room 
to add the third winding for reaction. 
If the former is too short it may be 
necessary to increase its length with a 
short tube of cardboard firmly attached. 
The data for the reaction winding may 
be taken from our plug-in coil table and 
should give satisfactory results. 

REACTION CAPACITOR: This is a 
small, variable unit of about lOOpF capa¬ 
citance. As this capacitor has to be con¬ 
trolled separately it will not be possible 
to use the second section of a two-section 
tuning capacitor. The majority of sets 
likely to be used for our purpose do not 
contain this item and it will be necessary 
to purchase it. 

TUNING CAPACITOR AND DIAL: 
It is usually possible to salvage a two- or 
three-gang tuning capacitor in reasonably 
good condition. The gang should be exam¬ 
ined for bent and corroded plates. The 
insulators should be clean and free from 
mechanical damage. Only one section 
needs to be in good order. 

Values of tuning capacitore may vary 
slightly, but this is not critical, provided 
the value is in the vicinity of 400pF. 

TUNING DIAL: If the dial has 
station callsigns or KC marking on it, 
it should ideally be matched to the gang. 
On the other hand, it should be possible 
to calibrate a suitable card and attach 
this over the old calibrations. 

Having completed the mechanical 
work and the electrical wiring, it now 
remains to switch the set on and coax 
it to life. 

The set should be switched on with¬ 
out any valves at first, just in case. If 
there is any sign of smell or smoke, or 
the transformer getting hot, it should 
immediately be disconnected, and the 
wiring rechecked for errors. If the trans¬ 
former still shows signs of distress, then 
it should be discarded. 

If all is well plug in the detector 
valve and output valve but not the rec¬ 
tifier. These two valves should light up, 
if not switch off and check the heater 
wiring. Finally, with the speaker attach¬ 


ed, plug in the rectifier valve. Watch 
the set very carefully for any signs of 
distress as the rectifier warms up. If the 
plates of the rectifier should start to go 
red switch off immediately and chech 
the high tension wiring for a short or 
partial short to chassis. 

Attach the aerial and earth to the set 
and it should now be possible to tune 
in a station with the reaction capacitor 
plates about one-third in mesh. If the 
station is weak try advancing the react¬ 
ion slowly until it is just below the 
point of oscillation. This will increase 
the volume and selectivity. 

If the set should refuse to oscillate, 
even with the reaction capacitor fully 
meshed, try reversing the connections to 
the reaction winding. If this does not 
help revert to the original condition and 

I-PARTS LIST-- 

1 Chassis approx. 13 x 7 x 2\ ins. 

1 Power Transformer . | 

1 Speaker with transformer to suit 
output valve. 

1 Coil or set of coil formers. 

1 Tuning Capacitor and Dial. 

3 Valves ana Sockets to suit. 

For more specific information \ 
on the above components refer to 
the text. 

1 lOOpF Reaction Capacitor. 

1 16uF 500VW Electrolytic. 

1 8uF 500VW Electrolytic. 

1 25uF 25 V W Electrolytic. 

2 .luF 400VW Plastic or Paper. 

I .047uF 400VW Plastic or Paper. 

1 .0047uF 400VW Mica or Paper. 

1 .OOluF 400VW Mica or Plastic. \ 
1 220pF 400VW Mica or Plastic. 

1 lOOpF 400VW Mica or Plastic. ' 

| Resistors (i watt unless specified) 

1 2.2 meg. ! 

' 1 1.0 meg. 

1 220K. ! 

1 10K . 

1 UK 5 watt , see text. 

1 470 ohm 1 watt , see text. 

1 500K potentiometer , audio taper. ! 

SUNDRIES: Hookup wire , 
tinned copper wire , enamelled wire 
for coils , tagstrips , nuts and bolts, 
solder lugs , solder , mains lead and 
plug , rubber grommets , 3 knobs 
and 2 spring terminals. 


try adding some turns to the reaction 
winding until the set goes into oscilla¬ 
tion with the reaction capacitor plates 
about one third to one half meshed. 

Similarly, if the reaction, cannot be 
controlled remove turns from the re¬ 
action winding or space it further from 
the tuned winding. 

As this is a simple set, with relatively 
low gain, a good aerial system should 
be used especially where the nearest 
radio stations are a fair distance from 
your residence. The aerial could consist 
of a length of wire, approximately 30 
or more feet, strung to a nearby tree 
or pole, or in some way where it will 
not be a hazard to pedestrian traffic. 

In closing, we will give a little 
warning: once it has been established 
that the set is capable of oscillation, it 
should not be allowed to oscillate in¬ 
discriminately. Besides causing severe 
distortion from the speaker, it will be a 
source of annoyance to neighbours. O 


SELECTRONIC 

COMPONENTS 

ore proud to announce the availa- 
bility, from wholesalers in all 
States, of the following TV, RADIO 
and COMMUNICATION COMPON¬ 
ENTS: 


RADIO AND COMMUNICATION 
COMPONENTS 

• A full range of 8/C and S/W 
(16m and 50m), aerial, R.F. and 
oscillator coils, 1600 Ke/s and 455 
Kc/s I.F. Transformers. 

• A wide range of R.F. chokes and 
filters. 

• Transmitting chokes to order. 


TV COMPONENTS 

• T.V. tuner coils 

• I.F. Transformer—Video and Sound. 

• A preferred range of Video peak¬ 
ing chokes 15 uH—560 uH. 

• Horizontal Flyback Transformers, 
Linearity, Width and Sine oscillator 
coils. 

• Attenuation traps to suit all chan¬ 
nels. 

• Picture tube Brighteners. 


GENERAL 


"Tape recorder coils and whistle fil¬ 
ters". 

• Accessories—coil lacquer—contact 
lubricant—core locking compound 
—silicone contact cleaner. 

• CHANNELLOCK tools—cutters— 
pliers—heatsorb clamps. 


MANUFACTURERS' LINES 

R.F. Coils and transformers including 
miniatures and sub-miniatures to order 
—special quotes for bulk quantities. 

6 CENTRAL AVENUE 
BORON IA VICTORIA 
PHONE 72-922S3 

SCI/2/W 
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One of the first and most important inventions, which helped to advance the art of 
magnetic recording, was the ring core head. It is virtually uneffected by external stray- 
fields. A complicated manufacturing process is involved in making these heads and for 
this reason a simplified form is most often found in amateur tape recorders. In the 
REVOX series we find only genuine ring core heads. The heads are mounted on the head 
■'te in the following sequence: Erase-head, Record-head and Playback-head. Two 
ins for either 2-track or 4-track operation are available. 


R^/bx 

HAVE 

A LIFETIME'S 
EXPERIENCE 
IN 

TAPE RECORDING 


AND SERVICED. BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

« 
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Head mounting plate 
with ring core heads 






The heart of the Revox 
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Filling for vented enclosures, labyrinths 

Compact loudspeaker enclosures, fully sealed and filled 
with a light, absorbent material, are continuing to find 
acceptance among high fidelity enthusiasts. Speculation 
appears to be developing now about the possible value of the 
filling technique in relation to other types of enclosure. 


and the older technique of merely pad¬ 
ding the inside faces. 

Not surprisingly, all the talk about 
filling and filling materials has raised in 
people’s minds the question as to 
whether the technique may have some¬ 
thing to offer to reflex and other en¬ 
closures. After all, not everyone has 
loudspeakers to suit the sealed enclosure 
technique and not everyone has to 
shrink enclosure size quite so drastically. 


C OMPACT, fully sealed enclosures 
are by no means new in concept. 
For many years, certain manufacturers 
have offered 8-inch or 10-inch loud¬ 
speaker units having very low funda¬ 
mental cone resonance, typically around 
20cps, and with a suspension system 
and voice coil length which envisages 
considerable cone excursion. When 
mounted in fully sealed, and fairly 
compact, padded enclosures, the loud¬ 
speakers exhibit a loaded cone resonance 
in the 50cps region, with good response 
down to, and somewhat below, this 
figure. 

This class of loudspeaker has long 
had its faithful followers but never won 
a majority preference. The fashion of 
the day was a large — usually 12-inch 
—loudspeaker, exhibiting relatively high 
acoustic efficiency and mounted in a 
generously proportioned reflex, labyrinth, 
horn or other type enclosure. And with 
a mono system, this did not present an 
impossible situation for the avid high- 
fidelity enthusiast. 

With the coming of stereo, the 
aforesaid average enthusiast simply had 
to find an alternative to two large 
enclosures, if possible without giving 
anything away in terms of quality. 

With this need came the gradual 
realisation that it wasn’t necessarily 
smart to demand for the living-room a 
loudspeaker and amplifier system that 
could as easily serve a public hall! That 
ample level for practical, enjoyable 
listening could be provided by smaller 
and perhaps less-efficient loudspeakers 
mounted in smaller enclosures. 

And with stereo, there are two 
amplifiers and two loudspeaker systems, 
anyway, to share the task. 

This general thinking created a much 
more favourable climate for the sealed 
enclosure idea, except that the new 
versions which emerged to meet the 
stereo challenge went further, in many 
cases, than the earlier varieties. 

In an effort to get enclosure size 
right down, while still retaining good 
bass response, designers used very small 
loudspeakers — down to 3 or 4 inches 
in diameter — with long-travel voice 
coils and heavy sacrifice both in terms 
of acoustic efficiency and ultimate 
acoustic power output. 

Goodmans probably defined the limits 
very neatly with their tiny “Maxim” 
unit. Other designers settled for some¬ 
thing yielding higher efficiency and out- 
nut but at the expense of greater en¬ 


closure dimensions. (Our “Playmaster 
Bookshelf’ system is typical.) 

A feature of the present generation 
of sealed enclosures is that nearly all 
have the air space within occupied by 
a very light-textured filling material. We 
specified “Innerbond” or lightweight 
Fibretex battes while others have used 
glass-wool or natural wool fibres. In 
some cases, it is poured in before the 
rear lid is screwed on, with a cloth 
overlay around the loudspeaker to keep 
it away from the actual cone. 

It can readily be demonstrated that 
such filling material lowers the natural 
resonance of the system by up to 15cps 
and reduces its amplitude as well. It 
also kills any colouration produced by 
sound bouncing around inside the en¬ 
closure and emerging through the paper 
cone of the loudspeaker. 

Those with a mathematical bent can 
translate the various loudspeaker and 
enclosure parameters into an equivalent 
electrical circuit and invoke well-known 
formulas to show that the pre:ence of 
acoustic resistance (notably the filling 
material) lowers the resonance. This 
checks with observed faot but is not 
very graphic to those less mathematically 
inclined. 

A writer in an overseas magazine has 
suggested a concept which some may find 
helpful. He points out that the mass of 

by Neyilli 


As far as reflex enclosures are con¬ 
cerned, a very considerable amount of 
work has been done with such devices 
as pads around the rear of the loud¬ 
speaker, “curtains” and subdivisions with¬ 
in the enclosure and acoustic resistance 
units across the port. This work has been 
variously aimed at diminishing echoes 
within the enclosure, diminishing the size 
of the enclosure, the amplitude of the 
twin resonance peaks and the distortion 
content. 

The measures have been variously 
effective but some have expressed the 
opinion that light density filling material 
may turn out to be the most effective 
measure of all. They reason that the kind 
of vented enclosure that borders on the 
dubious, because of its limited dimen¬ 
sions, might be “doctored” to produce a 
much more acceptable result. It would 
end up as a kind of half-way house to 
the compact sealed enclosure but with 
less drastic effect on cone resonance and 
some low-frequency yield from the port. 

In the January 1966 issue of “Hi-Fi 
News,” J. R. Ogilvie describes some work 
done in conjunction with Bakers (Sel- 
hurst) Radio Ltd., on small reflex en¬ 
closures. He nominates as a cheap and 
satisfactory filling fine grade woodwool 
“often used as a packing material for 
chinaware.” (This does not necessarily 
indicate, by the way, that the material 
would be suitable for our Bookshelf 


Williams 


very fine fibres inside the box tend to 
divide the airspace into millions of “com¬ 
partments,” all freely interconnected. 
When air is set in motion by a sound 
wave, it has to sift its way through these 
compartments and, in so doing, tends 
to carry the fibrous mass along with it. 

In effect, this adds mass and viscosity 
to the air so that the cone finds itself 
operating, not just upon air within the 
enclosure, but upon something that is 
more viscous and heavier than air. The 
resonant frequency of the system is 
lowered, as a result. 

This ability to lower the enclosure 
resonance is subject to the proviso that 
the filling material does not substantially 
reduce the effective volume of the air 
space, otherwise one effect cancels the 
other. It checks with our own findings 
that dense, bulky material like carpet 
underfelt is quite unsuitable. It also 
points up the distinction in concept be¬ 
tween filling the enclosure as described 


system, though its reported cheapness 
would be attractive where a large volume 
is required to be filled.) 

The labyrinth type of enclosure, often 
referred to wrongly as a folded horn, 
is one in which the rear wave from the 
loudspeaker cone is forced to follow a 
devious path (or folded tube) constituted 
by a series of shelves and baffles inside 
the box, and emerging into the open air 
several feet later! 

The difficulty with the system is that, 
in a structure of convenient (?) size, it 
is hard to provide a tube which, at the 
one time, has sufficient cross-section and 
sufficient length. By too heavily loading 
the rear of the cone, it can push up 
the natural cone resonance unduly (like 
a too-small sealed box) while the energy 
that does emerge from the tube may 
have an unfortunate phase relationship 
with that from the front of the cone. 

In “Wireless World” for December, 
(Continued on page 107) 
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CHOOSE THE BEST 


A LOUDSPEAKER UNIT 


-BUILD UP A SYSTEM 


GOODMANS FULL RANGE SINGLE UNIT HIGH FIDELITY 
LOUDSPEAKERS 

AXIETTE 8 (8 inch - 6 watt -15 ohm) 

The smallest full range High Fidelity loudspeaker unit produced. 

Price: £11 19 6 

AXIOM 10 (10 inch-10 watt-15 ohm) 

The very popular and economical "medium size" High Fidelity 
loudspeaker. Price: £14 15 0 

AXIOM 80 (9i inch-6 watt-15 ohm) 

The hand-built twin cone transducer featuring exclusive "free 
edged" suspension giving very high quality sound reproduction 
for the connoisseur. Price: £37 17 6 

AXIOM 201 (12 inch-15 watt-15 ohm) 

The remarkable 12" twin-cone High Fidelity Speaker for the 
enthusiast who does not require the higher power handling of 
the Axiom 301. Price: £26 2 6 

AXIOM 301 (12 inch - 20 watt -15 ohm) 

The world’s most advanced 12" High Fidelity twin cone loud¬ 
speaker. Price: £37 12 9 

TRIAXIOM 1220c (12 inch- 20 watt -15 ohm) 

Triple element 12" loudspeaker, spanning over 9 octaves giving 
professional standard High Fidelity. Complete with adjustable 
Treble control. Price: £47 18 0 






GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

consist of an Audiom Bass unit and pressure-driven horn-loaded mid-range 
and high frequency units, with crossover networks and attenuators. The 
result-very low distortion, high sensitivity 3-way loudspeaker systems. 

BASS UNITS 

(12 inch -15 watt-15 ohm) AUDIOM 51 BASS 

Rugged 12" single diaphragm speaker, specially designed as 
Bass unit in a 3 way system. Price: £22 1 9 

(12 inch -20 watt- 15 ohm) AUDIOM 61 BASS 

Powerful, extra high efficiency 12 unit, giving exceptional per¬ 
formance and control—ideal as Bass unit in 3 way systems. 

Price: £35 8 0 

(15 inch-25 watt-15 ohm) AUDIOM 81 BASS 

Capable of handling high power with very low distortion. Ideal 
in high powered 3 way High Fidelity systems. Price: £62 7 0 

(18 inch-50 watt-15 ohm) AUDIOM 91 BASS 

Exceptionally robust, heavv duty 18" loudspeaker for very high 
power systems. Price: £79 8 6 

N.B. Multiple Speaker Systems can also be “stage-built" using Axiom 201 
or 301 as the first stage unit. Full details in the High Fidelity Manual. 
Standard Versions of all Audiom speakers are available for Public Address 
work and Musical Instrument amplification (Electric guitars etc.) 




CHOOSE GOODMANS 


A COMPLETE SYSTEM 

IN MINIATURE 


GOODMANS 

MAXIM 

Only 10V2" x 5V 2 " x 7V 4 " 
deep. Fantastic! but 
true—the smallest true 
High Fidelity loud¬ 
speaker system made. 
No bigger than a stout 
book, but with a really 
outstanding perform¬ 
ance. Up to 8 watts of 
power. 

Price: £44 10 0 



COMPONENTS FOR MULTIPLE SPEAKER 
HIGH FIDELITY SYSTEMS 


TREBAX HIGH FREQUENCY PRESSURE UNITS 


TREBAX 100 Range 2,500-20,000 c/s, covering the treble register 
smoothly with very low distortion. Crossover frequency: 5,000 c s. 
System power handling: 25 watts. Price: £14 6 9 
TREBAX 5K/20XL As Trebax 100 but handling 20 watts of power 
in systems. Complete with built-in crossover network and atten¬ 
uator. Price: £17 0 9 

MIDAX MID-RANGE PRESSURE DRIVEN HORN UNIT 



Range 650-8,000 c s, covers the middle register with high effici¬ 
ency and realism. Crossover frequencies: 950 and 5.000 c s. 
System power handling: 25 watts. Price: £22 17 6 

CROSSOVER NETWORKS 



XO/950/5000 Crossover frequencies 950 and 5,000 c s. For use 
with Audiom Bass unit, Midax and Trebax 100. Price: £15 17 6 
XO/950 Crossover frequency: 950 c s. For use when adding Midax 
to Axiom and Trebax. Price: £12 16 6 

XO/5000 Crossover frequency: 5,000 c s. For use when adding 
Trebax 100 to Axiom unit. Price: £4 16 6 

ATTENUATOR 

For use with Trebax 100 and Midax. 8-step, 0db-12db and “off” 

Price: £6 5 0 




STILL UNDECIDED? Call at your Goodmans Dealer for a 

demonstration or send for Goodmans High Fidelity Manual, giving 
full specifications and information. 


Made in England by Goodmans Industries Ltd. 

Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29.1571 
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FREE 

Models required. 


Please send me details of Goodmans 
loudspeakers listed below. 


Name 

Address 


State 
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Classical 
reviews 


By JULIAN RUSSELL 


Gotterdammerung: Year’s Best 


Wagner-Gotterdammerung. Complete 
Music Drama. Birgit Nilsson (Braun* 
hilde); Wolfgang Windgassen (Sieg¬ 
fried); Gustav Neidlinger (Alberich); 
Gottlob Frick (Hagen); Claire Wat¬ 
son (Gutrune); Dietrich Fischer- 
Dieskau (Gunther); Christa Ludwig 
(Waltraute); Lucia Popp, Gwyneth 
Jones, Maureen Guy (Rhinemaid- 
ens); Helen Watts, Grace Hoffman, 
Anita Valkki (Norns). The Vienna 
State Opera Chorus and the Vienna 
Philharmonic Orchestra conducted 
by George Solti. Decca Stereo 
SET292/7. 

If I were asked to name the recording 
industry’s finest achievement in 1965 I 
should unhestitatingly choose this Decca 
set. And I can state many reasons 
for my choice. Although Decca — 
and producer John Culshaw — have 
given us excellent “sonic stage” sets in 
the recent past, none has been on the 
grand scale of Gotterdammerung in size 
of cast or duration of music to be re¬ 
hearsed and recorded. The actual playing 
time of the six discs is about 4± hours 
and I defy anyone to spot where one 
take ends and the next begins. 

“Sonic stage” has offered us fine, even 
superb sound, before, but this time Cul¬ 
shaw has excelled even his own high 
standard in quality of sound, balance, 
presence, and imaginative touches that 
bring to the mind’s ear and eye dramatic 
and atmospheric effects conceived by 
Wagner but immensely difficult to bring 
off in an opera house. In fact, in pro¬ 
ductions at Wagner’s own Bayreuth, 
mounted by his two grandsons Wieland 
and Wolfgang, the tendency has been 
to get away from the old-time realistic 
productions and substitute formalised 
settings and gestures. 

Thus, in the production of “The Ring” 
I saw there in 1962, gone were the 
streaming manes of the Valkyries’ horses. 
Instead the daughters of Wotan lolled 
on a bare saucer-shaped stage, for all 
the world as if they were sun-baking, 
and turned their heads from side to 
side like spectators at a tennis match 
to indicate that they were watching their 
mounted sisters ride to and fro. And 
this was only one of many changes 
made by the grandsons in the spectacle 
as imagined, and diligently sought after, 
within the means to hand 100 years ago, 
by their illustrious grandfather. 

Perhaps it might be better to allow 
John Culshaw himself to describe in his 
own words as used in his scholarly 
foreword to the set under review the 
problems facing a producer of Wagner’s 
music dramas. He writes: 

“Wagner saw his works as dramas 
which could only be said to exist when 
each and every component dropped into 
place. This ideal of unity is by its 
nature almost impossible to achieve but 
he never gave up the quest. He knew 
that even the most complicated stage 


directions could be made to work, given 
time, money and effort and he was 
driven mad by conductors who could 
see nothing beyond the pages of the 
score. 

“Nowadays . . . quite frequently the 
text is rendered ambiguous or downright 
absurd by the omission of some action 
or sound demanded by the composer. It 
does not make much sense for Brunn- 
hilde to enter in Act 3 of “Gotter¬ 
dammerung” with the line ‘Cease your 
cries of woe’ when nobody on the stage 
has uttered a single squeak for fear of 
disturbing the music . . . We thus reach 
the curious situation where, as the 
theatre moves steadily away from drama 
as Wagner thought of it and so towards 
a static symbolism, the gramophone re¬ 
cording is using its aural capabilities, 
especially in stereo, to support the ori¬ 
ginal drama.” 

Culshaw goes on to say that in making 
“Gotterdammerung” everyone associated 
with the production was told that the 
ultimate aim of their work was realisa¬ 
tion of the drama . . . “whether ex¬ 
pressed in terms of vocal inflection, in¬ 
strumental emphasis or even sound 
effects.” He states categorically that 
there was only one authority to whom 
he referred — the composer himself. 
But he goes on later to display slight 
anxiety about the acceptance of two 
scenes which might surprise listeners 
and court criticism from those whose 
memories of operatic performances are 
ineffaceable. These are the first and 
last scenes of Act 1. 

Culshaw, by recording techniques, 
tried in Scene 1 by “built-in haziness” 
to produce a “slightly diffused sound 
which was allowed to clarify and bright¬ 
en gradually during the transition to the 
dawn duet.” Although, to my mind, Cul¬ 
shaw succeeded brilliantly, he was criti¬ 
cised in some quarters for diffusion of 
sound that impeded vocal clarity. 

Culshaw’s second “excuse” is for the 
scene where Siegfried, changed into the 
bodily form of Gunther, has to use a 
feigned voice when his tenor must simu¬ 
late a baritone. But here again, though 
all overseas critics are not of the same 
opinion, I think that Culshaw succeeded 
as well as was possible, especially when 
it is remembered that the baritone voice 
to be simulated was the remarkable or¬ 
gan of Dietrich Fischer-Dieskau. 

To those who have never seen “The 
Ring” Culshaw will evoke a marvel¬ 
lously detailed picture of everything 
that happens in the drama if the story 
accompanying the set is read carefully 
first, even perhaps committed to memory, 
and the text followed in the excellently 
translated libretto. And the magnitude 
of this achievement can be summed up 
by the statement that not only are 
Wagner’s visual concepts graphically 
revealed but also the psychological moti¬ 
vation of each of the characters. 


It is difficult to imagine a better cast 
than that assembled here for the record¬ 
ing. In these days, when the engage¬ 
ment books of leading operatic artists 
are filled for some two or three years 
in advance, the getting together of such 
a distinguished cast — in the small 
parts, too — in an opera house for a 
single performance would be an 
'achievement of a generation. Dominat¬ 
ing everyone, as he did in Bayreuth 
in 1962, and in Vienna, where I heard 
him in June last year, is Gottlob Frick 
as Hagen. It is a performance memor¬ 
able in terms of the greatest interpreters 
of the role, beautifully sung, the black¬ 
ness of the character formidably pro¬ 
jected, acceptable alike in detail and in 
the grand sweep of its power. 

Windgassen is far and away the best 
Siegfried singing today, better in Vienna 
than he was at Bayreuth, and the very 
top of his form in his recorded per¬ 
formance here. His voice is tirelessly 
expressive, his grasp of his character 
assured in every scene, his manner 
heroic and his delivery free of the 
barks and other vocal tricks that mar 
the performances of so many helden- 
tenors. He even manages to get just 
the right touch of lightness into his 
scene with the Rhinemaidens. 

Fischer-Dieskau is an outstanding 
Gunther, making that character both 
plausible and acceptable in his less 
noble aspects. In fact, he uses what 
can only be called a noble voice, not 
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Latest Range Including 
Recent New Additions 





£23/7/ 


Deram Stereo/Mono 
Autochange Cartridge 

Diamond stylus: .0005/6" 

Tracking weight: 3-5 gm 
Output: 80 mV/cm/sec 
Load impedance: 2 meg 
Compliance: 6 x 10-& 


Deram Stereo/Mono 
Transcription Head 

Diamond stylus: .0005/6" 

Tracking weight: 2Va gm 
Output: 50 mV/cm/sec 
Load impedance: 2 meg 
NEW COMPLIANCE: 9 X 10 * 

Tip mass: .6 milligram 


NEW ffss Mark III 
Stereo Pick-Up Head 


ELIPTICAL diamond stylus: .0003" X .0008" 
Compliance: 15 x 10- 6 lat., 4 x 10-* 
vert 

Tip mass: less than 1 milligram 
Frequency response: ± 1 dB 20-16,000 
cps 


Re-styled ‘Professional’ Arm 


A superb precision pick-up arm with many advanced features. Coarse and 
fine counterweight adjustments for perfect dynamic balance; sliding 
counterweight and accurately calibrated scale to cater for the stylus 
pressures of the complete ffss range of heads; built-in lowering device; 
bias compensation. The pick-up leads are brought out to a 4-pm socket 
for ease of installation. Price complete with Mark III head, £53/17/9. 


Deram Anti-Rumble Integrated Pick-Up 


Deram Universal Transcription 
Arm, to accept all cart¬ 
ridges, also available. Price, 
complete with head shelf, 
£ 8/19/6 . 


In the Decca Deram ARI pick-up, the mechanical combination of arm 
and head has been arranged to effect directionally selective filtering which 
almost eliminates the most troublesome rumble frequencies without 
reducing any required low frequency signal. The arm will accommodate 
all Deram pick-up heads. Price complete, £15/5/6. 




Decca Micro lift 

Fit a Microlift and avoid damage to stylus and records. Gently and 
accurately the Microlift lowers the stylus onto the record at any 
point you choose . , . and just as gently-lifts it clear. Price, £2/3/3. 


Decca Stylus Cleaner 

Suitable for use with any pick-up; helps to keep records and stylus 
in excellent condition. Price, £1/19/6. 


Write or send coupon for free descriptive technical literature 


^ole Australian Agent: 

BRITISH MERCHANDISING 

PTY. LTD. 

St., Sydney. Telephone 29.1571 
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to disguise the man’s weaknesses, but 
to reveal them. To complete the male 
principals in the cast there is Gustav 
Neidlinger, splendid in hatefulness as 
Alberich. 

The Brunnhilde is Birgit Nilsson, 
about whom it might be said that she 
is the best available dramatic soprano 
for the role today, though not memor¬ 
able in terms of illustrious predecessors. 
She presents a fully mature Brunnhilde 
who perhaps doesn’t shine quite as 
radiantly as she might in her first love 
scene with Siegfried but moves on 
resolutely from there to her magnificent 
climax in the Immolation Scene. The 
Brunnhilde I heard in Vienna, Astrid 
Vamay, was in no way comparable, 
either vocally or dramatically. 

In the important role of Valtraute, 
Christa Ludwig uses a beautifully inflec¬ 
ted vocal line to express all the womanly 
anxiety of that friendly Valkyrie. Clare 
Watson makes a gentle, bewildered 
Gutrune, always touchingly sympathetic. 
The chorus in the vassal scene with 
Hagen is magnificently forceful, yet 
always musical. The ‘’small” parts of the 
Rhinemaidens and the Norns are all 
better sung here than I have ever heard 
them in any opera house. 

We come now to the greatest star 
of all in this grand production — the 
Vienna Philharmonic Orchestra under 
Georg Solti. The unremitting beauty of 
its tone must be heard to be believed. 
The artistry of its first desk soloist is 
unrivalled as they play here. Their joy in 
their work is patent in every bar of 
the great score. And their conductor, 
except for an occasional slow tempo, is 
prodigal of his talents to everyone, the 
orchestra, the singers, and that fine 
producer, Culshaw. 

★ ★ ★ 

Puccini—Tosca. Complete Opera. Maria 
Callas (Tosca); Carlo Bergonzi 
(Cavaradossi); Tito Gobbi (Scar- 
pia); Leonardo Monreale (Angelot- 
ti); Giorgio Tadeo (Sacristan); 
Renato Ercolani (Spoletta); David 
Sellar (Shepherd Boy). L’Orchestre 
de la Societe des Concerts du 
Conservatoire (Paris) and the 
Chorus of the National Opera 
conducted by George Pretre. H.M.V. 
Stereo AN/SAN149/50. 

This set will inevitably recall to LP 
buyers of long standing the now famous 
de Sabata ‘Tosca” which also used Cal¬ 
las and Gobbi in the parts they sing 
again here. Bergonzi has replaced Di 
Stefano and Pretre — nowdays Cal¬ 
las* favourite conductor — de Sabata. 
Let me say at the outset that both Callas 
and Gobbi show signs of age after the 
interval of 12 years and that Pretre is no 
de Sabata. But this is not to say that 
the set under review is in any way an 
unacceptable “Tosca.” It has, on the 
contrary, much to recommend it. 

Gobbi, despite the loss of bloom on 
his still fine voice, is as good a Scarpia 
as can be found today. He long ago 
perfected his characterisation of the part, 
somewhat along the lines of Scotti’s 
famous interpretation. His switches from 
suavity to ferocity are always convincing. 
Moreoever, it is not until the second 
act that the traces of aging mentioned 
above begin to show in his voice. He 
and Callas both sing the first act with 
restraint that made me over-opimistic 
about the second. For here, the drama¬ 
tic emphasis necessary for a successful 
performance of this melodramatic scene 


robs both voices of some of their music. 

Callas’ restraint in Act 1, her security 
in attacking high notes without coarse¬ 
ness and her still incomparable sense 
of character projection, all go to make 
her lapses in Act 2 more noticeable. 
An occasional top note becomes disturb¬ 
ingly insecure in pitch and rough in 
tone and, surprisingly, she only just man¬ 
ages to handle the climax in “Vissi 
d’Arte.” But despite these lapses she is 
still able to offer a Tosca superb in her 
pride, imperious in her rages — rather 
like she is reported to be in private 
life — and devoted in her love of Cava¬ 
radossi. 

In this last role Bergonzi provides 
the surprise of the performance. His 
voice is always sweet, his manner re¬ 
fined, his delivery free from tearful over- 
expression, his phrasing smoothly and 
elegantly shaped. He may not be the 
most forceful Cavaradossi singing to¬ 
day (indeed the “Vittoria” outburst in 
Act 2 extends him to just about his 
limit) but he is easily the most enjoyable 
I have heard since Di Stefano. 

The smaller characters are all good, 
especially Tadeo’s Sacristan, sung with¬ 
out the tiresome mannerisms of opera 
buffo, and Monreale’s Angelotti, urgent 
in fear of recapture. A word of praise, 
too, for David Sellars* pure-voiced 
shepherd boy. 

Pretre coaxes a rich tone from his 
orchestra, more expressive than that 
usually heard at the Paris Opera nowa¬ 
days. But his is something of a bar- 
to-bar reading, each climax handled for 
all its worth as it comes along without 
thought of what might be lying just 
ahead. Despite this, he fails to give the 
sinister Scarpia theme all the baleful 
weight awarded it by de Sabata. He is, 
however, always considerate to his sing¬ 
ers and maintains an effective balance 
between them and the orchestra through¬ 
out. 

The sound is excellent, far 
more sophisticated than that in the 12- 
year-old de Sabata set. And the per¬ 
formance as a whole is likely to appeal 
immensely to those who revel in the 
work’s gory plot and broadly drawn 
characters. And I’m not sure that Ber¬ 
gonzi’s performance alone might not be 
sufficient recommendation to make it 
attractive to more discerning buyers. 

★ ★ J ★ 

Mozart — The Last Six Symphonies. 
No. 35 in D Major (“Haffner”); No. 
36 in C Major (“Linz”); No. 38 in 
D Major (“Prague”); No. 39 in E 
Flat Major; No. 40 in G Minor; and 
No. 41 in C Major (“Jupiter”). 
Columbia Symphony Orchestra con¬ 
ducted by Bruno Walter. Three 12- 
inch discs. CBS Stereo S3BR220013. 

These excellent performances are issued 
in a boxed set at the reduced price of 
£7/7/ which should make them attrac¬ 
tive to those who will not be duplicating 
performances they already have. Others 
starting to build a record library should 
find them particularly tempting. And 
while you may know of, or own, a per¬ 
formance of one of the symphonies that 
perhaps you prefer under other direction, 
Walter’s readings are so full of love and 
reverence for the music that I doubt if 
you could find a more beguiling version 
of all six. 

Not surprisingly you may, in some 
movements, miss the liveliness of Bee- 
cham, in others the solidity of Klem¬ 
perer, and again strong personal charac¬ 
teristics of the many conductors who 


GELOSO 

ALTAVOCE 

THE SELF-POWERED 
TRANSISTORIZED 
PORTABLE PA 
SYSTEM WITH 
GUARANTEE 

Uses flashlight batteries 
12-volt car battery 
also (with adapter) 

From 240V AC Mains. 



A watt output ample for largest audi¬ 
torium* and stadium* • Adju*tabla to 
Aft height • 20 lbs In cast 3?" x S 1 /*” 
x 41" • 3 elliptical hi-fi spaakers • 
Additional amplifier column* can ba con- 
nactad in serias and drivan with ona 
microphona • Waatharproof. 

NEW LOW PRICE $139.50 

Plui Sale. Tax 17.42 dollar). 

Obtainable from Radio and Electrical 
House* throughout Australia. 


AUSTRALIAN AGENTS 

fCn^l^Uftnlnqham 

^ v PTV. LTD. 


8 Bromhant Place, Richmond, 
Victoria. 42-1614 
64 Alfred Street, Miltons Point, 
N.S.W. 929-8066 
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OF LIVING ^ TAPE . . . 


ferrotape 


Ferrotape . . . professional quality recording 
tape in a full range of lengths and thicknesses. 


FEATURES 


• TAPE LEADER AND HEAD CLEANER 
ALL IN ONE! 

Head-Kleen Tape Leader . . . CO-05 
polishing leader prespliced on both 
ends. Automatically cleans recording 
heads and guides on every run-thru! 
PLUS . .. • Reversing Tabs . .. 
on both ends for new automatic 
bi-directional or automatic stop tape 
recorders. PLUS . . . • IMPROVED 
FREQUENCY RESPONSE — Improved 
coating and finishing technique provides 
denser, flatter oxide surface for 


Ferrotape 41 • V / 2 mil Acetate Base • Standard 
Professional Quality. 

The all-purpose tape of the Ferro line. It offers 
excellent reproduction for continued recording and 
re-recording. Noted as the standard line for 
recording in non-specialised areas. 

Code 

Length 

ft. 

Reel 

in. 

usual 

price 

Stand 

41-6 

41-12 

ard 1 y 2 
600 
1200 

mil / 
5 

7 

icetate 

2.90 

4.50 

Ferrotape 43 • 1 mil Acetate Base • Long Play 
Professional Quality. 

Type 43 1 mil Acetate tape is available for 

maximum economy with an extended play of 50%. 

As companion to the standard economy Ferrotape, 
it offers the same excellent reproduction and 
performance. 

Long 

43-9 

43-18 

Play 1 
900 
1800 

mil Ai 
5 

7 

cetate 

4.00 

6.50 

Ferrotape 52 • 1 mil Polyester Base • Long Play 
with Strength • Long Life • Dimensional Stability. 
Type 52 is ideal for professional educational or 
home recordings where high strength, long life 
and dimensional stability are required plus 50% 
greater recording time. 

Long 

52-9 

52-18 

Play 1 r 
900 
1800 

nil Po 
5 

7 

lyester 

4.40 

7.50 

Ferrotape 53 • x / 2 mil Polyester Base • Extra Long 
Play Type 53 is for extended play applications 
where care is exercised in handling. It should be 
used only on equipment in good adjustment and 
by an experienced recordist. 

Extr< 

53-12 

53-24 

j Long 1 
Polye 
1200 | 
2400 | 

’lay Vz mil 
ster . 

| 5 4.60 

1 7 1 8.50 

Ferrotape 56 • l / 2 mil Tensilized Polyester Base 
• Extra long play • Extra Strength. 

Type 56 V 2 mil Tensilized Polyester makes it 
extremely strong and stretch-resistant, retaining 
the extended play features. 

Extra Long Play l / 2 mil 
Tensilized Polyester 
56-12| 1200 1 5 1 6.50 

56-24| 2400 | 7 | 11.00 

Ferrotape 57 • y 2 mil Tensilized Polyester Base 
• Extra Thin High Output Coating • Extra Extra 
Long Play. 

Type 57 offers three times the playing time on a 
Tensilized Polyester base. Ideal for use in extended 
recording sessions to avoid interruptions in pro¬ 
gramme material. Resists stretching and breaking 
under relatively rough handling conditions. 

V: 

Tei 

57-18 

57-24 

57-36 

i mil Tri 
nsilized 
1800 
2400 
3600 

iple P! 
Polyes 
5 

5 3 / 4 

7 

lay 

ster 

9.00 

11.70 

15.50 

Ferrotape 59 • x / 2 mil Polyester Base • Extra Thin 
High Output Coating • Extra Extra Long Play. 

Type 59 offers three times the playing time where 
care is exercised in handling. It should be used 
only on equipment in excellent adjustment by an 
experienced recordist. 

i/ 2 mil 
59-18 
'59-24 
59-36 

Triple 1 
1800 
2400 
3600 

’lay Pi 
5 

5 3 / 4 

7 

olyester 

6.50 

8.50 
12.00 


distortion at standard bias settings 

• WOW AND FLUTTER MINIMIZED— 
An exclusive dry lubricant, built directly 
into the oxide layer, protects against 
tape-caused wow and flutter, and 
reduces recorder head wear. This 
protective feature lasts the life of the 
tape. 

• HEAVY-DUTY REEL — Sturdy con¬ 
struction provides stable, warp-free 
operation. 


our 


2.25 


improved, consistent high frequency 
response—resulting in sharper, brighter 
recordings • HIGHER OUTPUT — 
Standardised bias requirement provides 
higher output without resetting bias. 

• MAXIMUM OUTPUT UNIFORMITY— 
Unique precision coating process 
assures maximum output uniformity 

• HARD, SCRATCH-RESISTANT SUR¬ 
FACE—Special formulation eliminates 
flake-off, peeling, and deposits on 
guides and heads • LOW DISTORTION 
—Specially processed oxide minumised 


2.00 

3.25 


2.20 

3.75 


2.30 

4.25 


3.25 

5.50 


4.50 

5.85 

7.75 


4.25 

6.00 


This is not a “cheap” tape, in fact, if sold 
through normal outlets FERRO professional 
quality recording tape would sell for a 
higher price than you normally pay for 
others. 


Mail coupon now for further information on Ferrotape. 
Ferrotape, 324 Pitt Street, Sydney. 

name and address___ 


FINEST MAGNETIC RECORDING TAPE EVER PRODUCED 


Room 16 3rd Floor 
324 Pitt Street, Sydney, 
telephone 211 3058 


E2/66. 


I make of recorder... 
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have recorded them from time to time. 
But, for my book, none rivals Walter 
in the deep sense of security and im¬ 
maculate styling that he brings to these 
performances. 

Walter’s tempos are not of the tick- 
tock kind often favoured nowadays, but 
on the other hand his variations are 
never freakish or unstable. He lets the 
music flow first here, then there, in the 
most natural way imaginable. Some 
listeners might prefer broader handling 
of the last three “big” symphonies, a 
wider dynamic range, a stronger drive. 
And these they can find elsewhere. Per¬ 
sonally, I retain an abiding affection for 
Walter’s readings as you hear them here, 
despite more forceful versions by other 
conductors. 

The Columbia Symphony Orchestra 
plays sensitively and generously for the 
conductor and, a rare spot of pre-echo 
apart, the engineering is admirable. A 
short but informative booklet accompan¬ 
ies the set. 

★ ★ ★ 

Handel — Organ Concertos. Op. 4. 
No. 1 in G Minor; No. 2 in B Flat 
Major; No. 3 in G Minor; and No. 4 in 
F Major. Marie-CIaire Alain (organ), 
with the Jean-Francois Paillard Chamber 
Orchestra conducted by Paillard. Record 
Society Stereo No. 6100. 

This disc has one very great merit. 
It should be invaluable to those who 
concern themselves with the baroque 
style, especially in the matter of orna¬ 
mentation. For Madame Alain never 
overdoes the gracing and her extempori¬ 
sations of missing sections of the solo 
part are exemplary. The organ she uses 
(according to the sleeve notes it is the 
one in the Maronites Church in Paris) 
is sweet-toned, as a baroque instrument 
should be, but never cloying. 

It always sounds, even when fully ex¬ 
tended, in amiable balance with the 
small string orchestra, which is ably con¬ 
ducted by its founder. It is also encour¬ 
aging to notice that this disc is an¬ 
nounced as Volume 1, which makes it 
appear likely that the complete set of 
concertos is to be issued by the Record 
Society in the future. Should that be so, 
I hope the producers, the Erato French 
company, pay more attention to the 
quality of the engineering. In this disc 
there are some annoying intrusions of 
tape hum and an orchestral bass that 
not even a hefty boost will bring into 
true focus with the rest of the ensemble. 

However, on the basis of its stylistic 
purity and the musicianship of the play¬ 
ers it still carries a strong recommenda¬ 
tion from me. 

★ ★ ★ 

LISZT — Piano Concerto No. 1 in E 
Flat Major. Piano Concerto No. 2 
in A Major. Xulius Katchen with 
the London Symphony Orchestra 
conducted by Ataulfo Argenta. Ace 
of Diamonds Stereo SDDA124. 

Ace of Diamonds is a recently issued 
Decco economy priced label (36/6) that 
offers buyers new pressings of titles put 
out some six or seven years ago. This 
means that they are more recently re¬ 
corded than the majority of the now 
famous Ace of Clubs series from the 
same company, the price of which has 
been reduced to 29/6. I have 
chosen what I thought the best from 
the first two issues with the hope of 
being able to get around to noticing the 
balance next month. 

I consider this record of the two Liszt 
concertos a great bargain. It offers solo¬ 


ist, conductor and orchestra in fine form. 
Although Katchen has lately been re¬ 
cording a more serious type of piano 
music — his complete Brahms, for in¬ 
stance — and disclosing thoughtful and 
convincing artistry in the process, he 
plays bravura works like these two con¬ 
certos with an elan that challenges the 
best his competitors can produce. 

His soft, fast runs have the pearly 
lustre of a fine Chopin player’s; his 
hammered fortissimos plenty of power 
without harshness. Yet though his are 
essentially virtuoso performances, they 
are always disciplined by the best of 
musical taste. Ataulfo and the London 
Symphony Orchestra supply just the 
right type of accompaniment, sympa¬ 
thetic in the quiet passages but with 
plenty of assertion in their own, more 
showy bits. The sound, too, is very 
good, clear, full, and rich with orchestra 
and soloist always in satisfactory balance. 

★ ★ ★ 

Mozart — Plano Concerto No. 27 in 
B Flat Major (K.595). Sonata No. 
11 in A Major (K.331). Wilhelm 
Backhaus with the Vienna Philhar¬ 
monic Orchestra conducted by Kail 
Bohm. Ace of Diamonds Stereo 
SDDA116. 

This disc, too, is notable for the good 
balance between piano and orchestra and 
clean, virile sound kept always within 
the dynamic range of 18-century style. 
The presentation of the concerto by 
both soloist and conductor is purely 
classical, but without austerity — if the 
slow movement is perhaps excepted on 
the grounds of slight coolness, though 
there will be many who welcome this 
type of reading. I know of no compar¬ 
able account of the concerto offering at 
anything like the price. 

There is much to recommend also in 
the fill — the A Major Sonata, played 
without stenographic mannerisms and 

again stylistically pure. In case you 

might have forgotten, this is the sonata 

that uses the “Alla Turca” tune in the 
Finale. 

★ ★ ★ 

Mendelssohn — Symphony No. 4 in A 
Major, Op. 90 (“Italian”). Schubert 
—Symphony No. 5 in B Fiat Major. 
Israel Philharmonic Orchestra con¬ 
ducted by Georg Solti. Ace of 
Diamonds Stereo SDDA121. 

The Mendelssohn receives a quite 
wonderful performance by Solti and the 
Israel Philharmonic. The first movement, 
taken at a very lively pace, is sunny 
without glare. When its speed is con¬ 
sidered, the players display extraordinary 
refinement of nuance and dexterity of 
articulation. The final Salterello, too, 
goes very fast indeed. In fact I cannot 
recall ever having heard it go at this 
bat while preserving accuracy and ele¬ 
gance. 

The third movement might have bene¬ 
fited from more amiable, less hard- 
driven treatment but this is a point on 
which other listeners may not agree. 
Altogether this is as exhilarating a per¬ 
formance as you’ll find anywhere, on 
any label, today. 

I am sorry I cannot say as much for 
the Schubert, a gem among symphonies, 
which Solti sounds a little impatient to 
get through. Had he indulged the music 
just a trifle more, the result would have 
been so much more satisfactory. But 
even here the playing is quite accept¬ 
able, and to my mind the Mendelssohn 
alone is well worth the price asked for 
the whole disc. □ 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinefs for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—speakers—tape decks. 

FEBRUARY SPECIALS 


Special “package deal” 
quotes based on Pioneer, 
Star or Sansui units. 


NEW D.P. SLIMLINE enclo¬ 
sure to suit lOin and 12in speak¬ 
ers, 26 x 18 x 71 .. . . £9/5/ 
Cabinet Kit only.£5/5/ 

MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only.£5/5/ 


GARRARD AT6 PLAYER 
(with diamond stylus) ON 
PLATFORM £20/10/. AT60 
with Dacca Deram £4/10/ 
extra. Perspex cover ££•/10/. 


GOODMANS design 3 CF 
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axiom 10 speaker, $in material 


Cabinet Kit only .. .. £ 8 / 10 /. 

WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
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Cabinet Kit only .. .. £8/10/ 
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2 which are 30 /- extra. 


PLAYM ASTER Bookshelf 
Speaker System. Complete. 

£15. 

Cabinet kit only . . £3/10/- 
All other parts including 
speakers, inner bond, etc., 

£7/15/- 

Choice of Magnavox oi 
Rola tweeters. 

PoMace N.S.W. to/.; Qld., Vic., 
las 14 •; other States 20/- 
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Built-in MW Stereo circuits bring you new simplicity 
and convenience in MW Stereo broadcast listening. 
There's RIAA compensated phono input for magnetic 
cartridge* plus inputs for crystal or ceramic cartridge 
and stereo tape recorder or other program source. 


Model W-26 2A WATTS) 


• OUTPUT POWER : 

• USABLE SENSITIVITY : 

• SPECIAL CIRCUITS : 

• DIMENSIONS: 

• NET WEIGHT : 


24 Watts total Music Power, 12 Watts per channel 
(IHF Standard at 1 fr harmonic distortion) 

MW 1, 2; 10 microvolts 1000 kc SW; 30 microvolts 
7Mc tlnput required for S N 10 db) 

Loudness Control, High Filter, Tape Monitor. 

Width 17-11 16", Height 5-13 16", Depth 14". 

29 Lbs. 


SOLID STATE INTEGRATED STEREO 
AMPLIFIER Model TK-400E (90 WATTS) 



• OUTPUT: 90 Watts total music power (IHF 
Standard) or 45 Watts per channel. 32 Watts 
RMS power per channel. 

• TRANSISTORS & DIODES: 21 Transistors, 5 Silicon 
diodes, 2 Germanium diodes. 

• DAMPING FACTOR: 20 0.3% at 25 Watts 
(1000 cps) 1% at 40 Watts (1000 cps). 

• EQUALIZER: RIAA (Phono), NARTB (Tape). 

• DIMENSIONS: Width 1 514 ins.. Height 5 % ins., 
Depth 1214 ins. 


• NET WEIGHT: 27 lbs. 


MANUFACTURED BY TRIO CORPORATION 
13 MITAKE-CHO, SHIBUYA-KU, TOKYO, JAPAN 


TRIO 

-U S A BRAND- 

^KENWOOD. 


the sound 
approach 
to quality 
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-MW-SW STEREO TUNER AMPLIFIER Model W-26 
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thcr on most of his subjects here than 
I have heard him do in his many broad¬ 
cast talks. If I am right, doubtless the 
reason is that the recording was made 
in his own home. 

And this brings me to the faults re¬ 
ferred to briefly above ... In the first 
place, the recorded sound is full of what 
sounds to me like very crude distortion 
— possibly overload — and a resultant 
lack of presence, particularly when 
Russell is speaking. One does not miss 
a word but it is an effort to give one’s 
full attention continuously. The ques- 
BERTRAND RUSSELL—Produced and tioner seems to have been dubbed in 
edited by John Cbandos. Pye PLP sometimes and when this is the case, the 
1095 sound is quite clear. The other fault is 

These recordings were made in Earl ^ cas ‘j"« 

. Russell’s home in North Wales in April, TSi S? 

primarily 1961. Before offering criticism of the 

for seven-year-olds but I can vouch for production and technical aspects, I must 2 

the fact that it is quite suitable for four- acknowledge the fascinated interest with L k l fjL amateurs would 

-- - *•— *■““ *- which I listened to both sides of this have done much better ’ 


DOCUMENTARY RECORDS 


Reviewed, by Ellis Blain 

RHYME AND RHYTHM, with Michael comprehensive collection of his work, 
Hordern, Spike Milligan, Patrick read with Bostonian propriety by the 
Wymark and others—Argo RG 414. author himself. 

This is the first of four records de- ^ ^ 

signed for the education and entertain¬ 
ment of children. The records, graded 
by age, are accompanied by a hard cov¬ 
ered book which contains all the texts 
together with some most useful edi¬ 
torial information. 

Record one is designed primarily 


year-olds, especially if they have a pre 
disposition to music, as the content is 
largely music. 

The essential aspect is that here is 
the contemporary approach to education 
by entertainment. No one should have 
to persuade a normal child to listen to 
this. The problem may well be found 
in reverse . . . From every aspect I 
can only endorse the rave reviews of 
overseas colleagues who have acclaimed 
this series without reservation as the best 


extraordinary disc. The discussions were 
quite informal and conducted over two 
days, the subjects range wide and far 
and include nuclear disarmament, Chris¬ 
tianity, morality, international affairs, 
original thinking and persecution and 

g jrtraits of Lawrence, Shaw, Lenin, 
instein and Conrad. 

The treatment is always most personal 
and gains greatly from this fact. To 
have any advantage over the written 


material for children yet put on record, word, the spoken word must be person 

Everything about it has been done expressed Mid, preferably, infor- 
with authority, knowledge and. above all, mal ly» top . .. . Bertrand Russell has a 
with understanding of the child’s in- remarkable gift for expressing profound 

terests and attitudes. The performers thoughts so lucidly that even the more 

have been chosen with a care that is slovenly minded of us can follow each 
almost inspired and the choice of progression in the argument. In addition, 

material is very wide indeed, including hc seems to me to go a good deal fur- 

one or two items by Tasmanian author, 

Clive Sansom, and “an Australian song” 
called “The Kangaroo,” of which I have 
not heard. 

Recording, performance and produc¬ 
tion are of the highest quality and a 
special mention should be made of the 
jacket which is contemporary, eye-catch¬ 
ing and appealing. It matches the ac¬ 
companying book, which is published by 
Macmillan and available from record 
stores handling the discs. 

In short, I have seldom received for 
review a record which I can recommend 
with such unequivocal enthusiasm. 


OGDEN NASH READS OGDEN 
NASH—Caedman TC 1015. 

Can there be anyone who can read 
to whom Ogden Nash is unknown? But 
because he has been unique and, conse¬ 
quently pre-eminent in his field for so 
long, one is inclined to think of him as 
a bit dated. In fact, he is nothing of 
the kind and most of the pieces here 
recorded will come fresh as Ogden Nash 
to all. 

What is the essence of his material? 

It is zany, nonsensical, meandering, 
spotffy, but somehow never fails to leave 
you with an attitude—almost invariably 
a stimulating, new attitude and a sense 
of well-being to go with it. It has been 
said that Nash is America’s best pro¬ 
tection from America. This I believe. 
Perhaps he might also be man’s best 
protection from man and, as such, an 
eminently desirable quality in every 
home. 

Should you a$ree with, this view, I 
would enthusiastically recommend this 
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Having said that, I can only commend 
the record to you as some of the most 
absorbing spoken word material so far 
to be made available to the public. 


THE SWORD IN THE STONE, by T. 

H. White—Argo EAF 63. 

This little forty-five is no more than 
an excerpt from a delightful fantasy for 
older children which has superficial con¬ 
nection with the story of King Arthur 
and his knights. 

It is read by the author and the fas¬ 
cinating incidental music which accom¬ 
panies it was composed by Benjamin 
Britten for the original B.B.C. Children’s 
Hour production. Q 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK. CUTLER-HAMMER, NSF and other world-renowned 


designs 


More than 1,000 types available. Write for details of Rotary, push-button, 
piano-key, lever types, tool handle, push-push, slide, rocker, automotive, 
industrial and service approved types to :— 

SYDNEY: Electronic Parts Pty. Ltd., 32 Warden Road, Petersham. Phone 560 7566, and all recog¬ 
nised wholesalers. MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. 
Phone 67 9161. HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 
3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. 
ADELAIDE: Newton McLaren Ltd., Leigh Street. Phone 510111. BRISBANE: Chandlers Ltd., 
Albert and Charlotte Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 
335 William Street. Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. 
47 YORK STREET, SYDNEY. 2 0233 


LTD. 
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MADE - IN - DENMARK HI-FI 
STEREO, TAPE RECORDERS 
RADIOS, SPEAKERS, MICRO¬ 
PHONES AND ACCESSORIES. 


SELECTIONS FROM THE FINEST OF AUSTRALIAN AND IMPORTED EQUIPMENT 
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hi-fi 



TELEPHONE 8 2 -48 39 
66 MAYSTON STREET 
HAWTHORN EAST E3 
MELBOURNE, VICTORIA 


Dear Listener 


Wonderful news for music lovers and experts in the art of 
reproduction of sound - 

B&O have perfected the SP8 ! 

The SP8 is a new model magnetic cartridge with elliptical 
stylus, set for 15°, and is incredibly clear and free from distortion. 


Patented in many countries, the B & 0 Stereo Pickup is the 
only pickup employing a symmetrical micro-cross armature to permit correct 
signal pickup from the stereo groove with a minimum of cross talk. Its push- 
pull design reduces harmonic distortion to a minimum. Frequency response 
is essentially flat throughout the audible tone range. Recommended stylus 
pressure for the B & 0 Type SP8 is less than 1.5 gram. It is pure gold 
plated. 


More wonderful news - we have stocks ! Selling at $45 the 
SP8 is unbeatable value. Write for full details or call at our up to date 
showroom where we can demonstrate on the faultless Clearway or other high 
quality amplifiers. 

Yours sincerely 
Danish Hi Fi Pty. Ltd. 



PS. 


If you are a tape expert - or would like to be - the B & 0 range of 
tape recorders now on display, is sure to be of great interest. These 
versatile recorders give truly professional results. From $332.00 


ELECTRONICS Australia, February, 1966 















VARIETY FARE 
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Devotional 

THE VALLEY IN SONG (Sung in 
Welsh). The Morriston Orpheus 
Choir, conducted by Eurfryn John 
A.R.C.O. Accompanist Miss Jennie 
Sims L.R.A.M. Stereo, Columbia 
SCXO-3552. Also available in mono 
330SX-1724. 

Interest: Welsh choir. 

Performance: Magnificent. 

Quality: Good. 

Stereo: Excellent spread. 

About the only two words I under¬ 
stood in this whole disc were “Barrabas” 
and “Hosanna.” But with magnificent 
singing like this, words don’t seem to 
matter. 

Recorded quite recently at the Taber¬ 
nacle Chapel, Morriston, Swansea, South 
Wales, the all-male choir is at times 
massive in its recitation and praise, at 
times subdued and tender but always in 
perfect accord with the conductor. Bari¬ 
tone soloist Edward Plucknett is out¬ 
standing, as also is Miss Jennie Sims at 
the tabernacle organ. 

On side 1 is “Arglwydd Da, Nid 
Wyf Deilwng” (Domine, non sum dig- 
nus)—De Victoria: and the complete 
“Jesu Of Nazareth”—Dr Parry. 

On side 2: “Sanctaidd lor” (Holy 
Lord)—B. Treharne; “Matona, Fy An- 
wylyd” (Matona mia cara)—Di Lasso; 
“Tydi A Roddaist” (Thou Gavest)—T. R. 
Hughes: “Cytgan Y Pererinion” (The 
Pilgrims* Chorus)—Dr Parry. 

For any one at all interested in choral 
music—highly commended. (W.N.W.) 

★ ★ ★ 

HYMNS WE LOVE. The Mills Brothers. 
Mono, Dot (Festival) ZL-31,736. 

Interest: Gospel songs. 

Performance: Spontaneous. 

Quality: Excellent. 

Most American singers and groups 
seem to have had their start in the little 
local church; it is natural, therefore, that 
they should crown their success in other 
fields with an album of the hymns that 
they always treasured! 


“Bringing In The Sheaves,” “Brighten 
The Corner Where You Are,” “In The 
Sweet Bye And Bye,” “Jesus Wants Me 
For A Sunbeam,” “Were You There,” 
“Holy, Holy, Holy,” “The Old Rugged 
Cross.” 

Well worth a hearing. (W.N.W.) 

★ ★ ★ 

THANKS BE TO GOD. Paul Mickelson 
conducting the Cathedral Symphony 
and Choir Of London. Stereo, 
Supreme SS-201I (Southwell Sup¬ 
plies, 176 Geelong Road, Foots- 
cray, Wll Vic.). Also available in 
mono. 

Interest: Thanksgiving themes. 
Performance: Very good. 

Quality: Good. 

Stereo: Normal spread. 

One of the features of American 
church life is the traditional observance 
of thanksgiving, which dates back, 
according to the jacket notes, to the 
early settlers in New England. 

These are all thanksgiving themes, in¬ 
tended for the U.S. record market but 
certainly not exclusive thereto. The un¬ 
accompanied choir sings “Thanks Be To 
God,” “Pilgrim’s Chorus” and “Now 
Thank We All Our God.” And an excel¬ 
lent performance it is. 

The Cathedral Symphony Orchestra 
presents “Fantasia On The Alleluia 
Hymn,” a praise hymn with which most 
worshippers will be familiar and “Now 
Thank W e All Our God,” in which the 
theme is proclaimed by the full orch¬ 
estra. 

Orchestra and choir combine in fine 
fashion for “The Old Hundredth,” “We 
Praise Thee Oh God Our Redeemer” 
and the final item “A Song Of Thanks¬ 
giving,” featuring the voice of Helene 
Landrum. 

Falling somewhere between simple 
Gospel music and the formal religious 
classics, this album should have quite 
wide appeal which will be augmented, 
for most listeners, by the varied use of 
choir and orchestra. Commendable. 
(W.N.W.) 


GLORY FILLED MY SOUL. Artists of 
the Christian Youth Camps. CYC- 
12 - 02 . 


Interest: Youth devotional-cum- 

entertainment. 

Performance: Gifted amateur artists. 

Quality: Good. 

The artists represented on this album 
are a gifted and devoted group, who give 
their support to youth camps, rallies and 
evangelical activities, mainly in the 
Sydney and near-country areas. Like 
their first disc “Beyond Tomorrow” 
(Reviewed Feb. 65) the numbers on this 
disc are closely related to what the group 
presents on platform. Technically and 
musically, they are of a standard which 
should ensure their ready acceptance by 
all with an interest in the C.Y.C. organ¬ 
isation or in the artists as individuals. 

I imagine, however, that the group is 
aiming its records at the widest possible 
audience and, with this in mind, I 
would make three comments for their 


STEREO 

EQUIPMENT 

CABINETS 


New 1965 models are now 



available. Can be 
"make if 


in 


Designed to accommodate all popular 
amplifiers and players. Size: 34in wide. 
9in high (front opening din high), 16in 
deep, IStn removable legs. 

Price for Maple Veneer: 

Made and polished . £17 10 0 

Packing . 6 0 

Kit of parts . £11 0 0 

Packing . 4 0 

Teak veneer, extra. £2 2 0 

Free on rail. 


Writ© for Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 


Whether or not my cynicism is justi-T 
tied, the Mills Brothers sing these hymns 
as if they really enjoy doing so. In fact, 
with their excellent harmony and dic¬ 
tion, they are quite a pleasure to listen 
to. The only jarring note is the organ 
accompaniment, which is probably in¬ 
tended to simulate the chapel harmonium 
but which succeeds only in sounding like 
a Hammond electric played in the most 
mechanical fashion imaginable. Fortun¬ 
ately, its intrusion is confined largely to 
the start and finish of each track; else¬ 
where, it is dominated by the excellent 
vocal. 

“Just A Closer Walk,” “Nearer My 
God To Thee,” “In The Garden,” “Sweet 
Hour Of Prayer,” “Rock Of Ages,” 
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Aegis Manufacturing Co. P./L. 

347 Derebin Rd., Thornbury, 

Victoria. ‘Phene 49-1017. A22. 


AEGIS 


AERIAL SYSTEM 


We’ve* had years of experience 
manufacturing NOISE REDUC¬ 
ING Aerial Systems for use in 
noisy locations . . . Our* Kits 
are the finest you can buyl 
Available everywhere, write for 
our* illustrated leaflet. 
























g“ 

&'G 3 
^ c> o 

~ O.C 

i/5 

■eJa 

«M 

C3 

2c 

Q 

3 >» 

co C/3 


-■A 



8 


z 


2 


S D 

2 § S g-g 

.ti 3 O «9 

I S-a si 

-eg g-S 3 
o 2 ft 5 >> 

ri og rt c 
<D -o >> ° 5? 

W> 8 .« 4> & 

■c a £ = j* 

ts.sa « S’- 1 

3hh § 0.1 
w^l «1 

O' c c 60 

10 2® B O 

X s a «_• 
9fS d|s 

^ ° S o« * 
« j- <2 ~ „ «- 

«l IjagS- 
sl^-s ej8. 

^ v Ss-O «> 1 

g s 

§*§' .’3 >, 
§ § w) cr o> 

O O C <U «C 
cj o .53 v-< w 


J 


1/5 8 
«3 

>i.S 


fi* * 


Ui c 

J o 
■■■ 



ELECTRONICS Australia, February, 1966 











future consideration. 

(1) Instrumental ensembles would 
benefit from more variation or arrange¬ 
ment. 

(2) Some vocals tend toward the 
mechanical. 

(3) Accompaniments; excellent in 
themselves, are recorded generally at too 
high a level. 

All of these things stem, I think, from 
assessing a presentation on the basis of 
its platform appeal and balance, intead 
of on a detached “sound-only” basis. 

However, I must stress that these 
represent very much “second order” 
criticisms and you should find plenty to 
enjoy in this album: 

“When His Glory Paints The Sky,” 
“Lord Keep Your Mighty Hand On Me/* 
“Heaven Came Down And Glory Filled 
My Soul,” “Ye Must Be Born Again,” 
“It’s Your Life,” “Wonderful, Marvel¬ 
lous, Yet True,” “My Last Move,” 
“There’s Not A Day That Passes,” “Why 
Worry When You Can Pray,” “My 
Father Planned It All,” “Above All 
Else,” “I Want To See My Saviour First 
Of All,” “In A Little While,” ‘There’s 
No Excuse,” “The Glory Road To 
Heaven.” 

Recorded at the Voice Of Melody 
studios, the quality, technically, is excel¬ 
lent. (Available from The Voice Of 
Melody, 25 Ray Road, Epping, N.S.W., 
Dayrymple’s stores, and most C.Y.C. 
camps in capital cities.) (W.N.W.) 

★ ★ ★ 

DAY IS DYING IN THE WEST. Paul 
Mickelson at the NBC Pipe Organ. 
Stereo, Supreme Console CS-6001. 
Also available in mono CM-5001. 
(Southwell Supplies, 176 Footscray 
Rd, Footscray W.ll, Vic.) 

Interest: Pensive pipe organ melo¬ 
dies. 

Performance: Restrained but cap¬ 
able. 

Quality: Normal 

Stereo: Not especially significant. 

The title “Day Is Dying In The West” 
aptly describes the mood of this disc. 
All the titles have to do with sunset, 
twilight and evening and the sound 
itself is pensive and subdued. If the idea 
of such a disc appeals, you’ll probably 
enjoy playing it quite a deal, either for 
personal listening or as a prologue to 
religious gatherings. 

But if, on the other hand, you’re look- 
in for an organ disc with a bit of 
evangelical fire and fervour, this isn’t it. 
Not that Paul Mickelson can’t play an 
organ that way, of course; it’s just that 
he has chosen not to do so on this 
occasion. . 

The titles: “Day Is Dying In The 
West,” “Softly Now The Light Of Day,” 
“At The End Of The Road,” “Over The 
Sunset Mountains,” “The Lights Of 
Home,” “No Night There,” “Good Night 
And Good Morning,” “Just A Song At 
Twilight,” “The Evening Star,” “Moon¬ 
light Sonata,” “When Day Is Done.” 

An imported American pressing, it is 
technically well up to standard, although 
the modest nature of the sound makes no 
special demands either of frequency re¬ 
sponse or dynamic range. The only thing 
that had me wincing (as usual) was the 
sound of the chimes, which not only 
sound olf key themselves but create an 
impression of the organ itself being in 
a poor state of tuning. A slight swing 
in the tracks tends to compound this 
effect, though it is only likely to be 
noticed by those with a critical ear for 
pitch. (W.N.W.) 
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JOHANN STRAUSS PROMENADE. 
The Vienna Concert Orchestra, con¬ 
ducted by Max Schonherr. Festival, 
Stereo SFL-931,757, (also available 
in mono FL-31,757). 

Interest: Familiar and unfamiliar 
Strauss. 

Performance: Satisfying. 

Quality: Good, but... 

Stereo: Nice, even spread. 

Yet another Strauss recording, this 
time with some of the lesser known 
works mingled with some of the best 
known. The disc has 12 numbers, and 
some of the longer waltzes have perforce 
been considerably shortened. (The 
original “Blue Danube” score can take 
as long as 12 minutes to play, but the 
short version here takes less than four 
minutes). The Vienna Concert Orches¬ 
tra plays with great verve, from what I 
imagine is Strauss’s original scoring, and 
one has the impression that this is how 
Strauss intended his music to sound. 
What a welcome relief this is from the 
“arrangements” so often perpetrated by 
some lesser conductors, who presumably 
believe their versions are better than 
the originals. 

With all the good points this disc has 
to offer, it is a pity that the sound is 
not all that could be desired. The re¬ 
cording studio where the performances 
were recorded seems to have a com¬ 
pletely dead accoustical characteristic, 
with the result that the sound has a 
rather flat quality which lacks “presence.” 
Despite this, the disc should have great 


appeal to Strauss fans, and is worth a 
trial. 

“Vienna Bon Bons,” “Perpetual Mot¬ 
ion,” ‘Tales of the Vienna Woods,” 
“Pizzicato Polka,” “Wine, Women and 
Song,” “Egyptian March,” “Vemugungs- 
zug Polka,” “Emperor Waltz,” “Fire 
Festival Polka,” “Blue Danube,” “Vienna 
Blood,” “Tritsch Tratsch Polka.” 

(H.A.T.). 

★ ★ ★ 

THE NEW SOUND OF BROADWAY. 
The Melachrino Strings And 
Orchestra. Stereo Dynagroove, 
RCA-LSP-3323. (Also available In 
mono). 

Interest: Broadway melodies. 
Performance: Bright and gay. 

Quality: Very clean, well balanced. 
Stereo: Excellent spread. 

The “Hello Dolly” theme which opens 
this album is probably the best known of 
Jerry Herman’s songs but, as the jacket 
notes point out, this young composer 
and lyricist (still in his early thirties) 
has studded his writings wth many 
memorable songs like those which char¬ 
acterise his popular “Milk and Honey” 
and the even more popular “Hello 
Dolly.” 

And I think it fair to comment that 
the Melachrino strings and orchestra 
have done them full justice in this 
album, which is bright, gay and highly 
listenable from the first note to the last. 

And if you don’t know some of the 
songs as well as others, it doesn’t mat¬ 
ter at ail: “Hello Dolly,” “It Only Takes 


“S.E.W.” TRANSISTOR KITS 

Full transistorised in mono and stereo. Also as P.A. units. 

Easy to Assemble Hi-Fi Modules 

Available at a price anyone can afford, prebuilt modules with per¬ 
formance equal to the highest price units. Easy to assemble units 
form a simple pre-amp to a 100 watt stereo. 



Units available at prasant include 10 
watt amplifiers. 

Low distortion TRANSFORMERLESS 
response 30-20,000 c/s. 

Tone control and PRE-AMP UNIT with 
low noise transistors. 

Input control unit-wired for 5 inputs. 
Power supply unit will supply mono 
or stero. 

Wide band transistorisad Tuner Using 
silicon Transistors. 


Unit I. 
Unit 2. 
Unit 3. 
Unit 4. 
Unit 4A. 
Unit 5. 
Unit &. 
Unit 7. 
Unit 8. 
Unit 9. 
Unit 10. 
Unit II. 


10 Watt Amplifier 15 Ohms 
10 Watt Amplifier 3 Ohm 
20 Watt Pulse Amplifier .. 
Pre-Amp and Tone Control 
Pre Amp-Mono .. .. .. .. 

4 P.A. Mixer Output Stage 
4 Channel Mixer Input 
V.U. Meter with amplifier 
Input Control-Stereo .. .. 
Power Supply—24V or 40V 
Wide Band Transistorised Tuner 
Special 100 watt amplifier 


$37.85 

$36.85 

$29.80 

$29.80 

$19.80 

$ 10.00 

$27.50 

$16.00 

$10.60 

$17.30 

$39.95 

$64.00 


Available from Distributor or direct from: 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE ROAD, CAMBERWELL, VIC. 82-5787. 


95 














HI-FI STEREO EQUIPMENT BY CLASSIC 



Based on Radio & Hobbies Playmaster No. 4 and Play- 

master 101 Amplifiers. Both units have built in dual wave 
tuners. 


WRITE 
FOR 
FULL 
SPECIFI¬ 
CATIONS 

SPECIFICATIONS COMMON TO BOTH UNITS: 


ALL 

UNITS 

FULLY 

GUARAN- 

TEED 


• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. • Input facilities with switching for external tuner-stereo pick-up—stereo 
or mono tape recorder for recording or play back. • Stereo reverse switch. * Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. • Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 
matching knobs. 


PLAYMASTER 4 UNIT with tuner 

• Output 8 watts per channel (16) watts. 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving response of 20 to 30,000 cycles. 

• Valves. 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
INI763 rectifiers. 

AMPLIFIER AND TUNER $105.50, WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. $J39 Q0 


PLAYMASTER 101 UNIT with tuner 

• Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving a frequency response of 20 to 30,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER $113.00. WITH GARRARD 
AT5 STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, $159.00. 


ALL PRICES F.O.R. SYDNEY 


NEW PL A YMASTER 4 AMPLIFIER with TUNER 



COMPLETE STEREO SYSTEM 

• Playmaster 4 amp with tuner. 

• Garrard Autoslim Changer. 

• 2 Playmaster Bookshelf Speakers. 

• Control Cabinet as illustrated. 

in Maple, Rosewood, or Walnut. 

Teak $7.00 extra. Legs for Control Cabinet if required, 
$2.50 extra. 


$216.00 


Freight and packing extra. 


Amplifier and Tuner supplied with two Magnavox 
8WR or Rola 8MX speakers and Garrard Autoslim 
record changer. 


$127.50 for. 


• Output 8 Watt per Channel (16 Watts). 

• Ferguson O.P.412 Oriented Grain Output Trans¬ 
formers with a frequency response of 20 to 30,000 
cycles. 

• Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. 

Available for all States. 

• Valves 4-6GW8, 12Au7, 6N8, 6AN7. EM84 and 2- 
210 Rectifiers. 

• Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono). 

• Supplied in self-contained case finished in grey baked 

enamel with Control Panel in black and silver with 
matching knobs. ’ 

• Fully Guaranteed. 


AMPLIFIER and TUNER 

$93.50 Plus Freight 



CLASSIC RADIO 


245 PARRAMATTA RD., 
HABERFIELD, N.S.W. 

Telephone: 71-2145 
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A Moment,” “Dancing,” “Ribbons Down 
My Back,” “So Long Dearie,” “Before 
The Parade Passes By,” “Milk and 
Honey,” “Shalom,” “Let’s Not Waste A 
Moment,” “As Simple As That,” “Your 
Good Morning,” “Your Hand In Mine.” 

The quality is Dynagroove at its now 
excellent best. (W.N.W.) 

★ ★ ★ 


JAMES BOND — 007. Movie themes, 
including “From Russia With Love,” 
composed and conducted by John 
Barry. Festival 12-inch stereo, 
SFL-931,768. Also in mono on 
FL-31, 768. 

Interest: Movie themes. 

Performance: Smooth, expansive. 

Recording: Very good. 

Stereo Quality: Smoothly spread. 
Another disc of movie themes featur¬ 
ing the composer as conductor, this time 
featuring “James Bond Music Ltd.,” John 
Barry. In presenting Mr Barry’s music 
it provides both entertainment and in¬ 
sight into the characteristics of success¬ 
ful movie music. 

The tracks are labelled “From Russia 
With Love,” “007,” “The Elizabeth 
Theme,” “The Loneliness of Autumn,” 
“Aliki,” “Fancy Dance,” “Kinky,” “Ngen- 
zeni,” “Tetha Leyanto.” “Monkey Fea¬ 
thers” and “Big Shield.” The playing is 
disciplined and smooth, and is amply 
endowed with the appropriate expansive¬ 
ness. The recording is fine. 

For Bond addicts, mainly, and to these 
recommended. (J.R.). 

★ ★ ★ 


NARCISO YEPES—Spanish Classical 
Guitar Music. Pieces by Villa- 
Lobos, Tarrega, Malats, Albeniz, 
De Falla and Isaias Savio. London- 
Globe 12-inch mono, H.A.A. 7758. 
Interest: Classic guitar. 

Performance: Masterly. 

Recording: Very good. 

A disc featuring the talented guitarist 
Narciso Yepes playing small works by 
his compatriots, and revealing not only 
the ever-surprising capabilities of the 
guitar but also Senor Yepes’ very con¬ 
siderable mastery of it. It makes most 
fascinating and satisfying listening. 

The pieces played are “Preludio 
Numero 1” by Villa-Lobos, “Recuerdos 
de la Alhambra,” “Capricho Arabe” and 
“Gran Jota” by Francisco Tarrega, 
“Serenata Espanola” by Joaquin Malats, 
“Rumores de la Caleta” and “Asturias” 
by Isaac Albeniz, “Danza del Molinero” 
by Manuel De Falla, and “Escena Brasi- 
lenas” by Isaias Savio. 

The recording is of very good quality, 
with very low surface noise and dis- 
ortion. (J.R.) 

★ ★ ★ 


medley, a foxtrot, a Latin American 
and a waltz medley. Side 2 is mostly 
shake, with one foxtrot medley interpos¬ 
ed. The title is accurate in this case: 
“Dance to the top pops . . .” (W.N.W.) 
★ ★ ★ 

STEPPING LIGHTLY INTO 
SCHOOL. The Waratah Festival 
Brass Ensemble Conducted and 
arranged by Raymond Cray. Mono, 
Festival FL-31,793. 

Interest: As per the title. 
Performance: Routine. 

Quality: Normal. 

Raymond Cray, with extensive experi¬ 
ence as a solo trumpeter, arranger 
and conductor in the theatrical and club 
world, has applied his talents in adapt¬ 
ing a variety of typically Australian tunes 
to the role of school marches. And I 
must admit that, in my younger days, 
something like his version of “Tie Me 
Kangaroo Down Sport” would have been 
a welcome change from those very much 
over-played British military marches. 

The Waratah Festival Brass Ensemble 
is a group born out of the Sydney’s 
annual Waratah Festival, the players 
being named on the jacket. 

The pity is that the end result doesn’t 
sound better than it does — at least to 
my ears. Being in strict march tempo, 
it should be quite okay for marching, as 
per the title but, musically, the perform¬ 
ance leaves a lot to be desired. 

The titles: “Click Go The Shears,” 
“Wild Colonial Boy,” “Yarrawonga,” 
“Advance Australia Fair,” “On Parade,” 
“Gundagai,” “Victory V” “Waltzing 
Matilda,” “Tie Me Kangaroo Down 
Sport,” “Waratah March,” “Carnival.” 
Just so-so. (W.N.W.) 

★ ★ ★ 


DANCE TO THE TOP POPS with Joe 
Loss and his Orchestra. Stereo, 
HMV OCSD-1579. (Also available 
in mono OCLP-1819.) 

Interest: Strict dance tempo. 
Performance: Average. 

Quality: Average. 

Stereo: Average again. 

As distinct from the majority of 
strict tempo discs, this latest offering 
from Joe Loss and his British dance 
band is best described as “busy.” The 
remark is particularly true of side 2. of 
which about three-quarters is devoted to 
“shake.” It’s certainly for dancing but 
simply won’t be relegated to any kind 
of background role. 

All tracks are medleys ranging in 
scope from “Ramona” to “A Hard 
Day’s Night.” On side 1 is a quickstep 


MAGNIFICENT MOVIE THEMES. 
Enoch Light and The Light Brigade. 
Master recording on 35mm magnetic 
film Command 12-inch stereo, 
SNDL 931,765. Also in mono on 
NDL 31,765. 

Interest: “Big” movie themes. 

Performance: Bright and expansive. 

Recording: Excellent. 

Stereo Quality: Well spread. 

Another collection of movie themes 
from Enoch Light and his Light Brigade, 
featuring Doc Severinsen on trumpet, 
Dick Hyman on harpsichord, Tony Mot- 
tola on guitar and Robert Maxwell on 
harp. They swing brightly and 
with typical Light expansiveness through 
the themes from “Zorba The Greek,” 
“Ship of Fools,” “The Yellow Rolls- 
Royce,” “Dear Heart,” “Mary Poppins,” 
“Fanny Hill,” “Goldfinger,” “The Third 
Day,” “Von Ryarfs Express,” “The Am¬ 
orous Adventures of Moll Flanders,” 
“The Sound of Music” and ‘The Sand¬ 
piper.” 

The recording is of typical 35mm 
Command quality — excellent. What 
more need I say? (J.R.). 

★ ★ ★ 


THE BEST OF CARMEN CAVAL- 
LARO, The poet of the piano. Two- 
record set In box. Stereo, Festival 
SDL-931,654, SDL-931-655. 

Interest: Popular piano, plus. 
Performance: Nimble. 

Quality: Good. 

Stereo: Normal. 


Carmen Cavallaro is a very nimble 
fingered keyboard entertainer who can 
deli< 


weave a delicate pattern of melody from 
solo piano, pace it with a rhythm group 
or front up to a full orchestra with his 
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U.R.D. extend an invitation to 
call and inspect the new and 
complete range of Garrard 
Turntables — from the budget 
priced economy model SRP10 
(complete with Ronette Cart¬ 
ridge) at £12.6.3 through to the 
world-renowned Model 301 
Transcription Unit (with strobos- 
copically etched periphery) as 
used bv the B.B.C. ... at 
£46.9.6. 


In addition, stocks of all lead¬ 
ing makes of quality equipment 
are always available, including 
such famous names as: 


Quad 

Radford 

Trio 

Sony 

Dual 

Labcraft 

S.M.E. 

Shure 

Ortofon 


Tandberg 
Leak 
Rogers 
Pioneer 
Thorens 
All Balance 
Decca 
A.D.C. 
Ferrograph 


and others, together with a 
complete range of SCOTCH 
Magnetic Recording Tapes. 


if ir it it it 


Plus Speaker Enclosures and 
Equipment Cabinets suitable 
for the above. 


Hire Purchase Facilities 
Available 


Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 


Sydney's leading High-Fidelity Specialists 


A 




























ARE YOU THINKING OF 

STEREO SYSTEMS 
OR COMPONENTS? 


^ Then, before you buy call into 

MASTERSOUND "SOUND CELLAR" 

(Sydney's finest listening centre) 
and hear some of the world's best sound equipment in operation. 

Make your choice from our wide range of Turntables, Cartridges, Am¬ 
plifiers, Tape Decks, Loud speakers and Pick-up arms. 


TURNTABLES 

DUAL, GARRARD, 
T H O R E N S, CON¬ 
NOISSEUR, GOLD¬ 
RING J. H. 


TAPE DECKS 

AMPEX, SONY, TAN- 
BERG. 


AMPLIFIERS 

PEAK, STAR, QUAD, PIONEER, LEAK, TOKAl. 


LOUD SPEAKERS 

GOODMANS, WHARFEDALE, QUAD, B and O. 


PICK-UP ARMS 
PRITCHARD, S.M.E., DECCA. 


CARTRIDGES 

SHURE, ADC, PICKERING. 


When you are thinking of Stereo check these points because only 
MASTERSOUND can. offer this outstanding service. 


(1) Initial planning and advice. 

(2) Demonstration and comparison. 

(3) Matching and balancing of equipment. 

(4) Standard cabinets of your own design. 

(5) Finance if required. 

(6) 3 months warranty on all equipment. 

(7) Excellent after-sales service. 


SALES PTY. LIMITED 


LIDO HOUSE, 400 KENT STREET, SYDNEY. ’PHONE 29-1527 


own up-tempo versions of “lollypops” 
from the classics. He does all three in 
this two-record album, amply demon¬ 
strating his capacity and versatility as a 
keyboard entertainer. It’s just a question 
of whether or not you like this sort of 
thing but, if you do, you’ll certainly spin 
these discs quite a few times. 

Record 1 contains: “Chopin’s Polon¬ 
aise,” “Manhattan,” “I’ve Got My Love 
To Keep Me Warm,” “Dolores My 
Own,” “Brazil,” “Hungarian Rhapsody 
No. 2,” “Deep Night,” “The Second 
Time Around,” “Charade,” “Frenesi,” 
“In Love,” “The Lady Is A Tramp.” 

On record 2: “Non Dimenticar,” 
“Everybody Loves A Lover,” ‘They 
Can’t Take That Away From Me,” 
“Warsaw Concerto,” “Moon River,” “En- 
lloro,” “Dancing In The Dark,” “Obses¬ 
sion,” “Padam-Padam,” “Carnival Of 
Venice,” “Fascination,” “Hanayone-Nin- 
gyo.” (W.N.W.) 

* * * 

DANCE TO THE TANGO. THE 
CASTILLIANS. Orchestra conduct¬ 
ed by Luclo Mileno. Recorded in 
Argentina. Stereo, Festival SDL- 
931,772. (Also available in mono, 
DL-31,772). 

Interest: Authentic Latin-American. 
Performance: Tops. 

Quality: Excellent indeed. 

Stereo: Excellent spread, definition. 

Lucio Mileno, Italian by birth, and 
with a Master’s degree in musical com¬ 
position, has pursued his career, for the 
most part, in Argentina. As a recording 
artist, he has sold millions of records, 
mainly in South America and Europe, 
this one reaching us through Festival s 
arrangement with American Decca. 

From an experienced musician like 
Mileno playing South American 
music with a South American orchestra, 
one has a right to expect something good 
—and good it is. 

The music is vital, the rhythm is 
sharp, the arrangements are good and 
the playing is first rate. On the two 
sides you get: “A Media Luz,” “La 
Cumparsita,” “Don Juan,” “Uno,” “Blue 
Tango,” “Adios Pampa Mis,” “El 
Choclo,” “Caminito,” “Celos (Jalo¬ 
usie)” “Adios Muchachos”, “Canaro En 
Paris,” “Una Lagrima Tuya.” 

The high fidelity enthusiasts will find 
the sound right out of the top drawer 
— clean, full and with excellent stereo 
definition. 

A good one. (W.N.W.) 

★ ★ ★ 

BOBBY LIMB’S CENTENARY TV 
SHOW. From the 100th per¬ 
formance of Bobby Limb’s 
“Sound Of Music”. With orchestra 
directed by Bob Gibson, produced 
by Frank Marcy. Mono, Festival 
FL-31,796. 

Interest: Popular TV show. 
Performance: Good. 

Quality: Normal. 

Bobby Limb’s popular TV show 
Sound Of Music” needs little intro¬ 
duction to the Australian audience, nor 
do the artists featured on this recording: 
Bobby Limb, Rosalind Keene, Bill New¬ 
man, Darryl Stewart, Frank Ward, 
Shirley Sunners, Betty Parker, Nola 
Lester and Margaret Day. 

Assembled from the sound track of 
the centenary show, the album presents 
music for everybody: Introduction and 
Happy Birthday To Us,” “A Spoon- 
full of Sugar,” “Love Is A Many 
Splendoured Thing,” “Swinging On A 
Star” “I Love Life” “20’s Medley,” 
“Waiting At The Church,” “Macushla,” 
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“Keys Of Heaven,” “Speak To Me Of 
My Mother,” and “Lola Montez Medley 
Finale”. 

In some of the tracks, the artiste 
cannot escape direct comparison with 
the big-name stars with which the titles 
have come to be associated but, gene¬ 
rally, the Bobby Limb group acquits 
itself very acceptably, a special note 
of commendation being warranted for 
Bob Gibson’s orchestra. 

Followers of the television show 
should especially welcome this album, 
though this is not a necessary quali¬ 
fication for its enjoyment. (W.N.W.) 

★ ★ ★ 

JOHN ROBERTSON and his Multi- 
Trumpets, with Orchestra under the 
direction of Thomas Tycho. RCA, 
Stereo. SL101,651. (Also available 
in mono.) 

Interest: Australian trumpet 

virtuoso. 

Performance: First class. 

Quality: Fairly good. 

Stereo: Even spread. 

Those who admired the playing of 
John Robertson on his three previous 
EP discs will be just as pleased and de- 
lighted with this, his first “full blown” 
LP album. It is, musically, right up to 
the standard of his previous efforts and 
features John in his now famous one- 
ma.n-trumpet-section role. 

The tempos are mostly samba, bossa- 
nova, cha cha and rumba, all lightly 
and politely handled by the orchestra 
under the direction of Thomas Tycho. 
The latter, by the way, deserves a special 
round of applause for the excellent ar¬ 
rangements he has created for the disc. 

“Valencia,” “Sugar Plum Cha Cha,” 
“I Wish You Love,” “Reginella Cam- 
pagnola,” “Say Si Si,” “Andalucia,” 
“Granada,” “The Girl From Ipanema,” 
“Chicken Talk,” “Carnival,” “La 
Spagnola,” “Patricia.” 

The audio quality is not the best I 
have heard — multiple dubbing techni¬ 
ques seems to increase the background 
noise and result in a sound which is, at 
times, a little less than absolutely clean 
— but this will only be apparent on the 
very best of equipment. The stereo ef¬ 
fect is nicely handled and has a good, 
even spread. (K.W.J.) 

★ ★ ★ 

TWIN TRUMPETS DISCOTHEQUE A 
GO-GO. Doc Severinsen with his 
trumpets and orchestra. Command, 
Stereo. SNDL-931,766. 

Interest: Trumpet virtuoso. 
Performance: Great. 

Quality: First class. 

Stereo: “Over dubbed” (see text). 

This new disc is a multiple recording 
in which Doc Severinsen plays two 
trumpets, one from each stereo channel, 
against a background of the captivating 
new rhythms that are tending to domin¬ 
ate contemporary popular music. The 
result is quite an exciting “new sound.” 

Doc Severinson has an amazing tech¬ 
nique and lustrous trumpet tone, which 
is heard to full advantage in this disc. 
In his two-trumpet “over dubbing” he 
sometimes has both instruments playing 
a virtuoso role with the lead switching 
from one instrument (and channel) to 
another and at other times is content 
to play close harmony with himself in 
a sound closely resembling the Tijuana 
brass of Herb Alpert. Whatever the 
arrangement, the appearance of the two 
trumpets comes about smoothly and 
naturally. 

“It Ain’t Necessarily So,” “Hey, 


Pretty Pussycat,” “I Will Wait For 
You,” “Bluesette,” “Memories Of You,” 
“Malaguena,” “What’s New,” “What’s Up 
Doc?” “Manha De Carnavel,” “The 
Phantom Trumpet,” “For Mamma,” “If 
I Had A Hammer,” “You Are My Sun¬ 
shine.” 

The audio quality is first class and in 
the very best “Command” tradition and 
the stereo has normal separation of the 
orchestra with the two trumpets com¬ 
pletely separated to individual channels 
(K.W.J.) 

★ ★ ★ 

SONGS WE LOVE. The Glasgow 
Phoenix Choir. World Record Club, 
Stereo 7087. 

Interest: Famous Scottish Choir. 
Performance: Excellent throughout. 
Quality: Very good. 

Stereo: Normal spread. 

Unaccompanied choral singing is 
something of an acquired taste but, 
for those who like choirs, this latest 
offering from the World Record Club 



AC0SCHAN6U OUST BUS 


PRICE £2/15/- 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 
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A NEW SHIPMENT OF WORLD'S BEST STEREO CARTRIDGES HAS JUST 

ARRIVED! 

THE LIVING CARTRIDGE! 


NO LESS THAN PERFECT! 


THE NEW EMPIRE 888P CARTRIDGE 


It sings! It absorbs! It feels! It captures every sound, caresses every note. It’s the pulse of your entire music 
system. Listen to its unbelievable frequency response that spans the complete orchestral spectrum one full 
octave above and below the fundamental instrument or of any harmonic content it can possibly generate. 

No other cartridge can reproduce the entire musical range as precisely and with such clarity. An important 
fact to note is that Middle C on the music spectrum producing 261.6 vibrations per second, can be struck 
on piano, blown on a horn or bowed on a violin. The characteristic sound of each is determined by the 
fundamental vs. harmonic balance. Failure to produce the lowest fundamental or the highest harmonic 
frequency loses the subtle nuances of the musical note. 

The new Empire 888P keeps every note “in true character” from the lowest B of the contra bassoon to the 
highest C of the piccolo. 

EXCLUSIVE MAGNETIC CONE* STYLUS 

The moving magnetic cone* features a tapered hollow tube, .001 inch thick, and a hand polished diamond 
stylus. The entire Empire 888P Cartridge weighs on 7 grams. — the ideal cartridge weight for modern 
compliance requirements. The lightest, most rugged moving mechanism ever developed. Sock it . . . smack 
it . . . rock it . . . and then play it. You can t harm the new Empire 888P or your records. 

LOWEST DISTORTION OF ANY CARTRIDGE 

A sharp attack square wave with virtually straight rising time, very slight overshoot and near perfect 
damping (less than 1 cycle or ringing) testify to the low distortion of the new Empire 888P even while 
tracking as low as 1 gram. 

IDEAL 15 DEGREE VERTICAL TRACKING 

There are no foreign noises with the Empire 888P cartridge. Perfect magnetic balance and doubly shielded 
with a signal to noise ratio of 80DB, it instantly provides clarity and coherent musical sound. 

MODEL 888—Frequency Response: 12-24,000 cps. Compliance: 10 x 10"" cm/dyne. Stylus Type: .7 mil 
diamond. 

MODEL 888P—Frequency Response: 10-28,000 cps. Compliance. 15 x 10‘ fl cm/dyne. Stylus Type: .6 mil 
Hand polished diamond. 

MODEL 888PE-—Frequency Response: 8-30,000 cps. Compliance: 20 x 10' 6 cm/dyne. Stylus Type: .2X.9 Bi- 
radial elliptical diamond. 

EMPIRE 

WORLD'S MOST PERFECT MONO-STEREO CARTRIDGE 
Manufactured in U.S.A. Sole Agents for Australia — 

TRUE FIDELITY 


EMPIRE’S 

EXCLUSIVE MAGNETIC 
CONE STYLUS* 



PMPIRrS 

EXCLUSIVE MAGNETIC 
CONE STYLUS* 



LIGHTEST MOVING 
MECHANISM DEVELOPED 
DYNAMIC MASS LESS 
THAN .5 x 10- 3 GRAMS. 



•U.S. Patent 


2875282. 
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LIGHTEST MOVING 
MECHANISM YET DEVELOPED 
DYNAMIC MASS LESS 
THAN .5 x 10 1 GRAMS 


Sole Agents for Australia 

TRUE FIDELITY 

RECORDED MUSIC SALON «• pinczewskd 

23 COLLINS STREET, MELBOURNE Telephone 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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is one they will not want to miss. The 
Glasgow Phoenix choir is a group which 
rose from the ashes of the defunct 
Glasgow Orpheus Choir, and has in¬ 
herited the world-wide reputation esta¬ 
blished over 50 years of singing by the 
latter group. 

Presumably the singers are all ama¬ 
teurs, who sing for the love of singing. 
At any rate, they sound that way, so 
that the measure of bored competence 
often detectable in the renderings of 
professional groups is replaced here by 
an air of unaffected enjoyment and love 
of singing for its own sake. 

Not surprisingly, most of the numbers 
on this disc are arrangements of Scottish 
airs and folk tunes, and the choir sounds 
best in these. In all numbers except the 
last (the Bach chorale “Jesu, Joy of 
Man’s Desiring”) they sing unaccompan¬ 
ied, in straightforward four-part har¬ 
mony. A solo soprano voice takes the 
leads in a few places, with the choir 
singing wordlessly to deputise for orche¬ 
stra. A piano is brought in to provide 
the continuo in the Bach chorale (how 
much better an organ would have sound¬ 
ed). Technically, the disc is well up to 
the usual high World Record standard. 

Some of the numbers presented will 
be considered by some to be hackneyed 
but the Phoenix singers approach their 
task with enthusiasm and somehow 
manage to instil a welcome degree of 
freshness into even such hoary chest¬ 
nuts as ‘The Campbells are Cornin’” 
and “The Hundred Pipers”. 

“Johnnie Cope”, “Belmont,” “Iona 
Boat Song,” “The Barrin’ O’ The Door,” 
“Dream Angus,” “The Old Woman,” 
“124th Psalm,” “The Campbells Are 
Cornin’,” “In Silent Night,” “My Love 
Dwelt In A Northern Land,” “An 
Eriskay Love Lilt,” “Far Away,” “The 
Hundred Pipers,” “Jesu, Joy Of Man’s 
Desiring.” (H.A.T.) 

★ ★ ★ 

STRANGERS AND COUSINS — Pete 

Seeger. Songs from his world tour. 

CBS 12-inch stereo, SBP 233242. 

Interest: “Dedicated” folk music. 

Performance: Moving. 

Recording: Very good. 

Stereo Quality: Irrelevant. 

I have put the word “dedicated” above 
in quotes to signify that it is not 
being applied in the usual indiscriminate 
fashion; Pete Seeger strikes me as a com¬ 
pletely dedicated folk singer. And yet he 
isn’t one of these self-conscious and self- 
righteous bleaters who despite half-baked 
philosphies and microscopic musical 
talent claim importance because of their 
utopian visions. With a modest and 
down-to-earth concept of himself, he 
sings the songs of many countries not 
only in order to help in promoting inter¬ 
national goodwill, but as he puts it “to 
meet my audiences halfway. If they are 
willing to listen to some of my down- 
home music, at least I can make an 
attempt to learn some of their own 
down-home music.” 

A dedicated performer, then, but the 
dedication is no-nonsense and not to the 
exclusion of entertainment. This sort of 
dedication we could use in larger quan¬ 
tities; it’s less nauseating, and very 
likely more successful. 

The disc under review is a collection 
of songs gathered by Seeger for his world 
tour a couple of years ago. There are 
“pretty” songs like “Oh, Had I a Golden 
Thread” and “May There Always Be 
Sunshine,” poignant songs like “Peat Bog 
Soldiers” and “Stille Die Nacht,” wry 
songs like “Manura Manyah” and “Uh, 

ELECTRONICS Australia, February, 1964 


Uh, Uh” and many others — not to 
forget the now well-established “If I Had 
A Hammer,” written by Seeger and Lee 
Hays in 1949. They all make most enter¬ 
taining and subtly moving listening. 

The recording is of very high quality, 
with very low noise and distortion to dis¬ 
tract attention. The stereo is similarly 
unobtrusive. 

A delightful disc, it seems to me, and 
one which should have a very wide ap¬ 
peal; especially to no-nonsense folkie 
lovers. (J.R.). 

★ ★ ★ 

SONGS FOR LATIN LOVERS. The 
Ray Charles Singers. Command, 
Stereo SNDL-931,785. (Also avail¬ 
able in mono NDL-31,785). 

Interest: Popular Latin Tunes. 
Performance: Smooth and Re¬ 
strained. 

Quality: Good. 

Stereo: Double grouping. 


singers is to deliver it smoothly and 
pleasantly without obtruding too much 
into the listener’s awareness. In the same 
way, the orchestra is not allowed to in¬ 
trude into the vocal line, and is only 
noticeable when it provides pleasant 
noises during the periods when the sing¬ 
ers are silent. 

In the stereo record, the singers are 
arranged into two groups, one on each 
channel, with the female voices balanced 
against the male voices. With speakers 
spread some distance apart the “Latin 
Lovers” sound as though they are calling 
to each other across the room—a rather 
strange aloofness. 

The connection between the songs is 
that they were originally written with 
lyrics in one or other of the Romance 
languages (Spanish, Italian or Por¬ 
tuguese). In this disc they are all sung 
in English, the result being rather too 
sentimental for my taste. 


Ray Charles obviously believes that 
the tune is the thing, and the job of the 


Most of the numbers presented are 
very well known, however, and seem to 



AIWA 

DM47.0. 


The AIWA DM47 is a uni-directional dynamic micro¬ 
phone of exceptional quality fitted with sliding ON 
OFF switch and tilting mountinq base with univer¬ 
sal thread for use with MS6 Floor stands. Tough 
diecast aluminium case with black and chrome 
finish. The DM47 featuring front sound (soloist) charac¬ 
teristics and high sensitivity together with excellent 
styling is designed specifically for the .exacting 
work of professional recording. Replaceable her¬ 
metically sealed polyester film diaphram. Impedance 
50!) or 50K!>, Frequency response 40-18,000 cps. 
Sensitivity 75 d.b., Dimensions 5 \" x 1+2" Weight 
li lbs. with cord. 


AIWA 

o 


DM51. 


The AIWA DM51 is a high quality Non-directional dynamic micro¬ 
phone featuring 0N/0FF switch and table stand, complete with fly 
off cradle and universal screw thread for Goldring MS6 Floor stand. 
Striking appearance, rugged construction and exceptional response 
suit this unit for all professional entertainment and recording work. 
Finished Black matt enamel and satin chrome trim. Impedance 50!! 
or 50K!), Frequency response 50-15,000 cps. Sensitivity 55 d.b.. 
Dimensions 10" x 12", Weight 29 ounces 


DM 51 $27.00 


The AIWA DM14 is a high quality non-directional 
physically compact dynamic microphone. Complete with 
light table stand and fitted with fly off cradle. The fine 
characteristics and physical dimensions of this model 
suit it ideally for use with quality T/recording, grams 
and general recording work. Grey enamel finish with 
chrome trim. 

Impedance 50!) or 50Kf), Frequency response 100- 
10,000 cps. Sensitivity 75 d.b.. Dimensions 32" x 11" 
Weight ozs. 

GOLDRING 

(A'asia) Pty. Ltd. 


N.S.W.: 443 Kent Street, Sydney. 29.1276 

VIC.: 368 Little Bourke Street, Melbourne. 67.1197 
QLD.: 235 Edward Street, Brisbane. 2.3246 

W.A.: 144A William Street, Perth. 21.6500 

S.A.: 77 Wright Street, Adelaide. 51.5117 
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QUAD is used professionally 
to ensure the highest quality 
of reproduction in music. 


Monitoring with QUAD equipment 
at the Lucerne Music Festival. 


. . and in your own home, too. QUAD gives 
the closest approach to the original sound. 




for the closest approach to the original sound 


At Lucerne, Quad II Main Amplifiers and type 22 Stereo/Mono Control 
Unit were used to drive three Quad Electrostatic loudspeakers, as 
above. The illustration on the right shows the 22 Control Unit and a 
Quad Radio Tuner driven by a Main Amplifier to one Electrostatic 

loudspeaker. 

For illustrated literature and name of your nearest Quad retailer, write to: 

Sole Australian Distributor 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney. Telephone 29.1571. 
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be of enduring popularity, some going 
back over 25 years. Doubtless, they will 
still be enjoyed when the current “teen 
beat” and similar noises that pass for 
popular music today have been appro¬ 
priately interred. Technically, the disc is 
good, and it is recommended for back¬ 
ground or mood music. 

The titles included are: 

“Song of the Jet (Samba do Aviao),” 
“My Love Forgive Me (Amore, 
Scusami), “Marie Elena,” “No More 
Blues (Chega de Saudade),” ‘To You,” 
“Adios,” “Desafinado,” “You’re Mine (I 
Ricordi Della Sera),” “Amo, Amas, 
Amamus,” “Carnival (Manha de Cama- 
val),” “My Guitar and My Song,” “May 
God Be With You (Vaya Con Dios),” 
(H.A.T.) 

★ ★ ★ 

SONGS FROM TWO WORLD WARS. 
Hal Carter and Jack Speering. In 
strict barn dance tempo. Mono, 
Festival FI-31794. 

Interest: Bam dance tempo. 
Performance: For dancing only. 
Quality: Normal. 

The kindest things I can say about 
this disc are (1) that the songs 
themselves are undying, being firmly 
rooted in the traditions of two world 
wars and (2) the tempo is strict. If you 
want to dance, in nostalgic mood, you 
might therefore be able to use 
this album. 

But musically it has little to commend 
it. To my ear, the group sounds pretty 
drab and the whole effect is tediously 
mechanical. 

If it matters, the songs on the first 
side are from World War I, those on the 
second from World War II. (W.N.W.) 

★ ★ ★ 

FOLK CONCERT ON CAMPUS, re¬ 
corded at The Union Theatre, Syd¬ 
ney University. R.C.A. 12 - Inch 
mono, LI01610. 

Interest: Folk singing. 

Performance: Excellent — world 

class. 

Recording: Good. 

Those who are inclined to think that 
local folk artistes are lacking in talent 
or polish would do well to treat them¬ 
selves to a hearing of this recording 
made by R.C.A. during the concerts held 
by the Sydney University Folk Music 
Society in December 1964. It offers con¬ 
vincing evidence that the best of the 
local artistes are quite up to overseas 
standards. Quite apart from this it makes 
mighty enjoyable listening. 

The singers heard are Beth Schurr, 
singing with her pure and tautly-con- 
trolled soprano voice “The Keys of Can¬ 
terbury” and “The Next Market Day”; 
Irish Declan Affley, warmly singing 
“Cruiskeen Lan,” “The Moonshiner,” 
“Brian O’Lynn” and “God Bless 
England”; Welsh tenor Roy Waterson, 
singing “Counting the Goats” and “Fair 
Liza” accompanied by Astrid Frost on 
the Welsh harp; the versatile Jean Lewis 
singing “The Lag’s Son,” “Roberta” 
and **Emu Plains’; well known Paul 
Marks with ‘Tom Pierce,” “Sipping 
Cider Through a Straw” and “The Frog 
and The Mouse”; and the very well- 
known Marian Henderson singing “Old 
Joe Clark,” “The Cat and the Mouse,” 
“The Devil and the Farmer's Wife” and 
“Bluey Brink the Shearer.” 

While only a mono recording, the 
quality is extremely good, and the in¬ 
clusion of the compere’s introduction t-> 
each artist helps ensure the preservation 
of the “live” atmosphere. 

A most enjoyable disc, and one which 


can be recommended warmly to all folk 
music enthusiasts. (J. R.) 

★ ★ ★ 

THE BEST OF BING CROSBY. Two- 
Record Set in Box. Stereo, Festival 
SOL-931,652 and SDL-931,653. 
Interest: Bing. 

Performance: Yes, Bing at his best. 
Quality: Normal. 

Stereo: Dubious. 

There aren’t too many singers to 
whom one can listen through four LP 
sides — and be rather sorry when they’re 
finished. But that’s the way I found it 
with this two-record album. As track fol¬ 
lows track, one mentally registers “ah 
yes, that one of course,” leading to the 
general impression that the Crosby “ever¬ 
greens” are all there. They aren’t, of 
course, as reference to other albums will 
readily establish but it’s a pretty good 
selection to back up the title “The Best 
of Bing Crosby.” 

Perhaps I should list the titles, even 
if somewhat abbreviated: “Blue Of The 
Night,” “Swinging On A Star,” “June in 
January,” “My Sunshine,” “A Long, 
Long Time,” “MacNamara’s Band,” “The 
One Rose,” “Sweet Leilani,” “An Old 
Cowhand,” “Easy To Remember”, “Pen¬ 
nies From Heaven,” “Don’t Fence Me 
In,” “Sunshine Cake,” “I Can’t Begin To 
Tell You,” “Mexicali Rose”, “Wiffenpoof 
Song,” “Play A Simple Melody”, “White 
Christmas,” “Dear Hearts And Gentle 
People”, “Galway Bay”, “Cool, Cool, 
Cool of The Evening,” “Too-ra-loo-ra 
loo-ra.” “Sam’s Song,” “Now Is The 
Hour.” 

Taken from a variety of sources and 
with a variety of orchestral and choral 
backing, the sound could have been 
pretty patchy. American Decca have 
done a good job, however, in keeping 
everything fairly smooth and uniform. 
The “stereo” labelling is rather euphemi¬ 
stic, however, most of the tracks being 
a frequency-split version of the original 
mono recordings. This doesn’t matter 
much, however, for a solo voice. 

An album I can recommend. 
(W.N.W.) 


POPULAR JAZZ 

LULLABIES OF BIRDLAND featuring 
ELLA FITZGERALD, with the Ray 
Charles Singers. Universal Record 
Club, Mono. UJ700. 

Interest: Jazz vocal. 

Performance: Typical Ella. 

Quality: Good. 

This disc, originally released on the 
Decca label, features a variety of the 
styles and numbers which have distin¬ 
guished Ella Fitzgerald’s career. Included 
are latter-day versions of “How High 
The Moon” and “Oh Lady Be Good,” 
the numbers which began Ella’s post-war 
career and, I believe, were the first ever 
to use the human voice as solo instru¬ 
ment in jazz ensemble work. 

These numbers plus others such as 
“Basin Street Blues,” in which Ella does 
a “Satchmo” type vocal, make the disc 
something of a collectors* item and well 
worth having, particularly at the record 
club price. 

“Lullaby Of Birdland,” “Rough 
Riding,” “Angel Eyes,” “Smooth Sailing,” 
“Oh, Lady Be Good,” “Later,” “Ella 
Hums The Blues,” “How High The 
Moon,” “Basin Street Blues,” “Air Mail 
Special,” “Flying Home.” 

The audio quality is good, although 
not quite up to the “excellent” label. 
(KWJ.) □ 


DEITRON 

ELECTRONICS 

MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 


TRANSISTORISED SIGNAL 
INJECTOR . 

2 transistor Osc. voltage 1.5 to 2v. D.P. Fre¬ 
quency 400-'IK) cps plus harmonics. 

52/9 post free 
MYLAR CAPACITORS 

SI ITABLF. FOR C1RCI IT BOARD 
MOL NTLNG. 

100 or 50 V. Tol. plus or minus 10fr 
STOCK VALVES. 




.001uf 
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.005 
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,04uf 
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1 


PLEASE WRITE FOR PRICE LIST. 

MINIATURE 

ELECTROLYTICS 

IDEAL FOR MODERN 
CIRCLTT BOARD MOOTING. 

3. 6 or 10 V.W. 


m 


STOCK VALLES 

- 5.uf 

10.uf 
_ 25.uf 


50. uf 
lOO.uf 
200. uf 

PLEASE W RITE FOR PRICE LIST. 

TRADE ENQUIRIES WELCOMED 


TRANSISTOR 

INTERCOM 


Sub-station can call master when switched off. 

Ideal for office, home, workshop, etc. 
Complete with 66ft cable, battery, staples, 
tape, instructions. 

£5/ll/- Post 4 6. Int.-St. 6 6. 



MINI-LAB 7 in 1 
MULTIMETER 



£9/7/6 


SIGNAL 

TRACER 



£13/10/6 


TRANSISTORISED VARIABLE 

D.C. POWER 
SUPPLY 

300mA. 

0-20 volts 

£9/15/- 

Post 5/, 
Interstate 7/6. 
Refer back issues for more information on 
above. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, com* 
plcte with speaker and amplifier. 

_£47 /10/- 

circuur slide rule 

3Uln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In* 
eluded. 

■ 12/4 each. Po.t 1/- 

REFLECTOR CUHSICHT 

Contains these lenses: 

I Lens tin Focus. I'/iin dlnm. 
1 Lens I !l/16in Focus. lV41n 
diameter. 

1 Air-spaced Lens. !V4ln dlam. 
1 Filter Lens. 1 Graticule. 
1 Lampholder. 

18/6 each 

Port.; N.S.W.. 3/-i Interstate. 4/-. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 mites, 
lives standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with 660ft wire. 

£11/10/- pair 

(2 TELEPHONE SETS* 

3/* cartage to rail. Freight pay* 
able at nearest attended railway 
_station._ 

AERIAL CAMERAS 

F.24 Mark IV 2.9. Lens, stops II. 
R. 5.6. 4. 2.9. 

With 3” x 8” FI Dallmeyer 
Lenses complete with wooden case. 

£19/10/- 

8/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. __ 

TRANSFORMERS 

240 V to 6 or 12 V 2Vi amps. 
37/6. 3 amps. 49'6, 6 amps. 

<£3/10/*, 8 amps. £4/15/-. Post 
N.S.W. 7/. Interstate 9/6. 

AGC. Single phase. 1.75 Kva 
primary volts 100-200. 110-220. 

120-240. 130-260. secondary. 2.200 
1,700 at FL. PF equals 1.0. £17Vfr 

12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

_ £17/10/0 _ 

TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire, 
1,320ft coll of twin (equal Vi 
mile). £3/10/ per coll. 

Post., N.S.W. 7/1 interstate 12/. 

300oTtYPE relays 

P.M.G. 200 Ohm — 1.500 Ohm 
_Colls. 12/6 each._ 

2-WAY RADIO 

NUMBER 22 tAUST.) 
Untested without meter or leads, 
with power supply less relays. 
£7/10/. 5/ cartage to rail. 

Freight payable at nearest attended 
railway station.__ 

A.W.A. 2-WAY RADIO 

6 OR 12 VOLTS 
70 to 80 megacycles. £15. or 
transmitter only £7/10/, receiver 
£7/10 . 240 volt power supplies 
for receivers only £7/10/. 5/ 

cartage to rail. Freight payable at 
nearest attended railway station. 

POCKET 420 M/CS 
RECEIVERS 

Contain 6 transistors and 3 
diodes, pot cores, resistors, etc. 
Suit conversion to other frequency 
or for ‘‘Foxhunt Sniffers.” 

Complete In case 3ln x Sin x lin. 

_£5___ 

AWA OSCILLOSCOPE 

Calibrated with delay time base 
5”, 240 vac. perfect. 

£97/10/- 


P.M.C. TYPE PHONE JACKS, 
2/ each. 


NIFE CELLS 

1.2 Voll tnllj charged, 4lo I 31a 
x lin 4 AH. 

10/- eoch 

Port N.S.W., 2/6; Inlerrtat. 3/4. 


Battery Chargers 

240 to 6 or 12 Volts at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries. 

£4/19/6 

Postage. N.S.W., S/i I’state, 0/. 

AUDIO AND ULTRASONIC 
OSCILLATOR 

240 volt operated 12 switch 
selected frequencies in Audio 
range. 12 ultra-sonic switch selected 
frequencies. 19in rack mounting 
unit In Hammertone instrument 
case. 

£ 12 / 10 /- 


YALVES 

BRAND NEW 

IN CARTON* 
Special discount for quantity 


6SN7GT 

9/6 

6AG3 . 

. 5/ 

89 . . . 

10/ 

X61M . 

. 22/ 

12SA7 . 

12/6 

CV850 

. 7/6 

6H6 . . 

4/6 

18H6G 

. 3/ 

41 . . . 

12/6 

832 

. 50/ 

5U4G 

9/6 

6F13 . 

. 7/6 

77 . . . 

10/ 

6AK5 . 

. 17/6 

VR150-30 

10/ 

6X4 . 

. 10/ 

3CP1 . . 

39/6 

6F8 . 

. 7/6 

EF50 . . 

3/6 

6N7 . 

. 10/ 

6U7 . . 

7/6 

12SK7 

. 5/ 

VI103 . 

10/ 

VR1120 

. 5/ 

VH120 . 

7/6 

VRI18 

. 7/6 

1L4 . . 

10/ 

VR63 . 

. 2/6 

10 . . . 

10/ 

6R7GT 

. 5/ 

5Y3 . . 

12/6 

VT4C 

. 7/6 

6C4 . . 

5/ 

AU3 . 

. 10/ 

3” CV2I84 22/6 

80 . . 

, 12/6 

6AK5 

15/ 

6AK5W 

. 15/ 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



60 magnification with a 60 
rain coated objective lens. 
With Tripod. 

£17/10/- 

At Illustrated. 

Postage 9/6t Interstate, 12/ 


TELESCOPES 

Ex-Arm/ High Power 
3 Draw 

£ 12 / 10 /- 

30 x 40 with Tri-pod 

£4/17/6 

43 x 40 VARI-POWER 
WITH TRI-POD 

£7/19/6 

Post 7/. Interstate 9/6. 


HIGH STABILITY 

RESISTORS 

I.R.C. brand new Viw, iw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% Including 100. 360, 
560. 750. 1SK. 22K, 27K. 100K. 
180K. 220K. 560K. 820K. ohms. 
Usual price 4/- each. 50 assorted 
different values for only 

37/6. Post 1/6 


ASTRONOMICAL 

TELESCOPES 

3V4ln. Reflector. 126 magnification. 
Complete with 4x finder and 
equatorial mount. 

£29/10/- 

Post: N.S.W. 7/, Interstate 12/. 

theodolite" 

Cooke Troughton and Simms. Lon¬ 
don. Mlcroptic. Tested. Complete 
with Tripod, £137/10/. _ 

522 TRANSCEIVERS’ 

100 to 150 m/cs. 

£17/10/- 
TR1934 

TRANSCEIVERS 

100 to 125 m/cs. 

£16/10/- 

H.T. TRANSFORMERS 

2.000/6/2,660 .oil. Primary 2* 
•all 30 ejet. rated at 1.75 K.a„ 
iueal linear amplifier, etc. 

£13/10/- 


PERSPEX 


Slightly domed shape. 16in x 
12ln, 15/6. 2ft 6ln x 18!n tapering 
to 6in, 17/6. 2ft 6in x 2ft, 24/6. 
Domed approximately 3ft 61n x 
2ft, 55/. 

5/ cartage to rail. Freight payable 
to nearest attended railway station. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. roils. 30/. 6 or 

morc ' 25/ a roll 

3/ cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 


Brand new Goodell-Pratt, 0 to lin, 
£3/15/! Slocombe !in-2in. 
£3/18/6: Starrett lin-2in £4/18/6. 
Post 3/2. 


CHOKES. 7.5H, 60mA .. 


9/6 


VIBRATORS, 6 volt, 7-pin, 7/6 
each. 

UNISELECTORS, 4 BANK 
HOMING TYPE.£2 

INVERTERS, 26v-115v 2KW 400 
cycle.£4/13/- 

HAND MICROPHONES. with 
Press-to-Tnlk Switch. .. 9/6 ea. 

Post. NJS.W. 2/6, Interstate 3/-. 

INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tend to 4tt 6in _ £6/10/- 

SELSYN MOTORS MAGSLIP 
Mk. II.52/6 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads £17/10/ 

Meggers, brldga type, complete and 
tested.£37/10/- 

EVERSHED and VIGNOLES. 
500 volts. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x 50 ...... £13 3 0 

10 x 50 £13 15 0 

12 x 50 £14 5 0 

Post., N.S.W., 7/-: Interstate, 12/-. 

SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY, 
Cost £30. Our Price £3/5/ 
7 x 40 GENUINE OTWAY 
ANGIE TELESCOPE. Cost £45. 
Our Price £4/18 6 

15 x 40 variable Power Otway, 
£7/15/. 

Freight payable at nearest 
_ntlended Railway Station. 

420 Mc/s OSCILLATOR 

Self-excitcd 6J6 with power supply 
and modulation transformer, 5ln x 
Sin x Sin box. 240 volt operated. 

£7/1 0 /- 
SHIPS CLOCKS 

Seth-Thoma* (no bell) eight-day 
fully jewelled, costs £60. Brass 
£12/10/, splash-proof 
bakcllte 10V4” £15. Posted 

N.S.W. 7/, interstate 12/._ 

RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2.400ft 12ln Reel V*ln Top Grade. 
Cost £7/5/. Our Price £3/15/ 
roll. Post 7/i Interstate 9/6. 
Also same In Viln. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7ln reel Vrin 27/6. Post 1/2 
600ft 5ln reel VaIii 16/9. Post 1/2 
20 0ft 3ln reel Vrin 6/6. Post 1/- 

SCOOP PURCHASE 

Cramo Motors. New. Made In 
U.S.A, 4-speed 240 volt AC, 
50 eye. Only 27/6 each. 

Post N.S.W. 3/, Interstate 4/. 

240-100 VOLT 6KVA 
TRANSFORMERS 

Encased, Including switches, as 
new, £25. 

Top grade, full enclosed trans¬ 
former 1 Kva primary 218/240 
vac. 50 eyes, secondary 6 volt. 
37 volt. 53 volt. 60 volt. £15. 


LEAD ACID BATTERIES 

New 2 volt 1.5 amp 17/6. 12 volt 
0.75 amp 37/6. 

Post NJ5.W. 2/6. Interstate 3/. 


SPECIAL lucky dip valve offer. 
15 new valves In cartons for 
only £1. We haven't got time 
to sort them, so you reap the 
benefit. 


TELLUROMETER 

Micm-distancer Model M/RAI 
serial number 193. Ideal survey in¬ 
strument. Complete with master 
and remote unit, power supply tri¬ 
pods and spares. 6 volt operated. 
Original cost £ 950. 

Our price £350 


MICROSCOPES 

600 x 3 Objectives. Complete In 
Wooden Case. 

Post. N.S.W., 5/i lnt„ 6/. 

£3/19 /6_ 

TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6j Interstate. 4/. 


DEITCH BROS. 

70 OXFORD ST.. SYDNEY 

SORRY NO C.O.D. 


Between Crown and 
Riley Streets. City. 
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TRADE REVIEWS 

AND RELEASES 


EMPIRE 888P CARTRIDGE PERFORMS WELL 

The Recorded Music Salon, of 23 Collins St., Melbourne, 
advise that they are sole Australian agents for the hi-fi pro¬ 
ducts of Empire Scientific Corporation. For our inspection 
and review they have submitted an Empire model 888P 
magnetic pickup cartridge. 

COME years ago, an earlier model Empire 
^ cartridge occupied pride of place as 
our “favourite” for home listening. At a 
time when many of the big-name cartridges 
still had their rough edges, the Empire (the 
800 series, I think) had a smooth, clean 
sound that commended it immediately to 
one's ear. I was dismayed when an accident 
ruptured the stylus system and completely 
shattered when 1 discovered that it could be 
repaired only at the Empire factory! 

The new 888 series employs the same 

moving magnet principle as the earlier types . . . , . 

but I understand that the stylus assembly general smoothness, its clean sound and good . . 

is now much more amenable to service and cha ?. nel separation. In the realm of high Music advise that they are expecting sub¬ 
replacement. According to the accompany- quallty cartridges this statement is not stantial shipments of Empire loudspeakers 

ing literature, the whole stylus assembly can u ? ique > these days > but Empire is worthy and turntables. An initial shipment of 
simply be withdrawn from the body of the • any com P anson whlch highly critical Model 8200 loudspeakers was sold on the 

cartridge and, as a matter of interest, re- h steners ma y care to make. same day that the first sample was put on 

placed with alternative assemblies (elliptical As a check on frequency response, the display. . 

stylus, etc.) from the same series. Control Unit was set for RIAA compensa- Also available through Recorded Music 

The cartridge itself is only about half I* 00 w hh the variable controls nominally Salon is the full range of Armstrong pro- 

the volume of the early series, being essen- Ievel * then critically adjusted to give a ducts, including the Armstrong 221 ampli- 

tially contained in a tube about * x * x level response off the record. This done, fier. 

5-8 inch, with a moulded tip which sur- 





HHcninn 


the measurement of response over the entire 
range up to 10KC became a formality, 
with the output meter varying no more than 
about 0.5dB from reference on any track. 

Treble resonance appears to occur in the 
12KC region, with a gentle roll-off beyond; 
it may be hard to justify the maker's claims 
of 28,000cps, although this would seem to 
be of largely academic interest. In our tests, 
done with a playing weight of 2 grams, 
one channel exhibited a peak of less than 
ldB at 12KC but the other was nearer 
3dB. Our experience of a small 12KC peak 
corresponds with “Hi-Fi Stereo Review” 
(July, 65) but conflicts curiously with Percy 
Wilson’s findings (“Gramophone,” April, 
65) which suggested heavier internal damp¬ 
ing and a response which was actually roll¬ 
ing off in the 12KC region. 

There is common agreement, however, on 
the excellence of the waveforms throughout 
thd range. 

Stereo separation was better than 20dB 
over most of the range, diminishing to 
about 12dB in the region of system reson¬ 
ance and above. 

Messrs. Recorded Music quote the price 
of the 888P as £18 retail, the unit being 
attractively packaged and complete with 
mounting hardware. The 888 is somewhat 
cheaper at £16 retail, while the 888PE re¬ 
tails at £26. 

Trade inquiries should be addressed to 
True Fidelity, 23 Collins Street, Melbourne. 
Sydney sub-agents are Phodis Pty. Ltd., 
405-411 Sussex Street, Sydney. (W.N.W.) 
OTHER PRODUCTS: Messrs Recorded 


rounds and supports the stylus. It follows 
the modern philosophy of being light, as 
well as small, and when mounted in a head 
shell by its normal brackets (standard 7-16 
to J-inch centres) the stylus assumes what 
is now regarded as the standard vertical 
tracking angle of 15 degrees. 

Complete mu-metal shielding minimises 
pickup from stray hum fields and, in this 
respect, the cartridge appears to be com¬ 
pletely adequate and much superior to the 
earlier type referred to above. There is no 
discernible leakage from the cartridge's own 
magnetic system, so that it can be used 
with steel turntables, if necessary. 

Electrically, the cartridge would appear 
to qualify for description as a “medium 
impedance” device, suitable for operating 
into preamplifier systems with an input im¬ 
pedance in the region 47K to 100K or into 
low impedance transistor systems which rely 
on the cartridge inductance for some of 
their bass compensation. 

Our own tests were done through a Play- 
master No. 10 Control Unit, using four EF86 
pentodes, and which offered exact RIAA 
compensation and about the right amount 
of overall gain. Nominal output, in the 6 
to 8 millivolt region, is much the same as 
other comparable and competitive cartridges. 

The literature lists three versions of the 
cartridge: 

(1) The 888, fitted with a 0.7 mil dia¬ 
mond stylus (coded brown), a compliance of 
10 ucM/dyne and a claimed response of 
10-24,000cps. Playing weight t to 6 grams. 


CONSTANT TORQUE CONTROL 

Recently to hand from the Electronic Service Company is a 
very effective speed controller for portable power drills and 
similar appliances employing series-connected brush type 
motors. Providing essentially constant torque characteristics, 
it adds greatly to the usefulness and versatility of such tools. 

an increase in load applied to the drill re¬ 
sults in the SCR turning on earlier in the 
cycle than under no-load conditions, thereby 
increasing the effective power as the load 
is applied. The result is a nearly constant 
speed under varying load conditions. 

The unit is rated at 240V, 2.5A, and is 
suitable for most portable drills up to iin 
chuck size. Users of iin drills would be 
wise to check the total current of their par¬ 
ticular unit if in doubt. 

The unit is housed in a stout plastic case, 
fitted with rubber l'eet and suitabley venti¬ 
lated. A single large control knob on the 
top of the case provides both “ON/OFF” 
switching and speed control. A standard 3- 
pin outlet is provided, plus 6ft of cab-type 
flex for connection to the power point. 

Tested in our own workshop with a typical 
portable drill, the unit substantiated all the 
claims made for it and, even at very low 

(2) The 888P, fitted with a 0.6 mil 'T'HE unit employs a silicon controlled speeds, provides a surprisingly high torque, 

“hand-polished” diamond stylus (coded A rectifier which delivers half-cycle pulses Particularly where a drill can be mounted 
orange), a compliance of 15 ucM/dyne and to the motor at the maximum speed setting, vertically in a drill stand, it will convert 

a claimed response of 8 to 28,000cps. Play- Under these conditions; the motor speed a simple drill into a versatile multi-speed 

ing weight i to 4 grams. will be approximately three-quarters the unit. 

(3) The 888PE, fitted with a 0.2 x 0.9 normal maximum. Price of the complete unit is £12, plus 

bi-radial hand-polished elliptical diamond At lesser speed settings the SCR is 121 p.c. where applicable. The unit is also 

stylus, a compliance of 20 ucM/dyne and a “gated” so as to provide only a portion of available in kit form for £9, plus tax as 

claimed response of 6 to 30,000cps. Playing the half-cycle, providing continuously var- above. 

weight 1 to 3 grams. iable speed control down to zero. Further inquiries should be directed to 

On listening test, the model 888P, sub- In addition, the circuit is so arranged Electronic Service Company, 15 Tallawalla 
mitted for review, left no doubt as to its that a feedback feature is provided, whereby St, Beverly Hills, N.S.W. (P.G.W.) 
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A.P.T. REGULATED POWER PACKS 

E.M.I. (Australia) Ltd. announce the availability of a scries of low 
voltage regulated power supplies, manufactured by A.P.T. Electronic 
Industries Ltd., of England. They are suitable for use as laboratory 
power supplies or for incorporation into larger pieces of equipment. 


'T'HE units are available in a range of 
A output voltages from 6 to 30, preset 
at the factory to the customer’s require¬ 
ments. However, they can also be modified 
in the field, with very little effort, to deliver 
any other voltage in the above range. 

A range of units is available with current 
ratings from 0.5A to 10A, the unit sub¬ 
mitted to us and illustrated being the 
TSU-112, rated at 1A at 12V. Overload 
protection is provided, the output dropping 
to zero immediately it exceeds the rated 
maximum. Output is restored by removing 
the overload and switching off the mains 
supply for five seconds. 

The unit is designed to maintain an 
essentially constant output over the full 
range of output current, or for a mains 
voltage variation of plus or minus lOpc of 
nominal. The output resistance is given as 
ranging from .01 ohm at 6V to .05 ohm 
at 30V, and output impedance less than 
0.5 ohm at frequencies up to 500KC. 

The ambient temperature range is quoted 
as minus 10 to plus 45 degrees C. 

A novel feature of the device is the 
provision of separate terminals for the input 



to the controlling amplifier, thus allowing 
this to be connected directly across the 
load and provide constant voltage across 
the latter, rather than the output terminals, 
regardless of losses in the connecting cables. 


This facility is normally provided on the 
TSU-200 (2A) and larger units, on the 
assumption that currents of this order could 
create problems in regard to cable losses. 
However, the same facility can be made 
available on the two smaller models, the 
TSU-0500 (0.5A) and TSU-100 (1A) either 
on request to the makers, or in the field 
by reference to the circuit diagram. 

In all models the control amplifier is 
constructed on a plug-in printed circuit 
board for ease of servicing. 

Both output terminals are insulated from 
the frame and the units may be connected 
in series with any other voltage source, 
up to a maximum of 500V. 

Tested in our laboratory, the unit per¬ 
formed exactly as described. There was no 
discernible variation in output voltage for 
a mains voltage variation between 190 and 
265V (the most we could provide) while 
under full load. The overload protection, 
which is completely electronic, is rapid and 
reliable. 

The unit is solidly constructed and well 
made, and built in a form which lends 
itself to incorporation in a manufacturer’s 
own equipment. The TSU-1 measures 
6iin x 3iin x 5iin high, and weighs 5ilb. 
The TSU-0500 measures 5-5/8in x 
3-1 / 16in x 23in. The chassis is provided 
with four 4BA bushes for mounting. 

Further inquiries should be directed to 
E.M.I. Australia Ltd., 301 Castlereagh 
Street, Sydney, N.S.W.—(P.G.W.) 


SHURE 


THE GREATEST NAME 
IN MICROPHONES 



FEATURES 

• Exceptional *rue 
cardioid pickup pat¬ 
tern: symmetrical about 
axis and uniform at all 
frequencies — providing 
highly effective suppression 
of feedback. 

• Uniform shaped response, par¬ 
ticularly suitable for the profes¬ 
sional entertainer. 

• Shock mounted for quiet operation. 

• A built-in "ON-OFF" switch with pro¬ 
visions for locking switch in its "ON" 
position. 

• Versatility—for use in the hand or on o stand 
—for use indoors or outdoors. 

• Oependabilityy under all operating conditions. 


MODEL 580 
Unidirectional 
Dynamic 
Microphone 


The Model 580 Series Unidyne A Microphones 
are moving coil dynamic units built to provide 
wide-range reproduction of music and voice and 
featuring an excellent unidirectional microphone 
pickup pattern. These unidirectional microphones 
are ideal for quality public address, theatre-stage 
sound systems, recording and other reinforce¬ 
ment applications. 


MODEL SM57 MICROPHONE 


FEATURES 



• Unusually effective cardioid pick-up 
pattern minimises effects of studio or 
location acoustics and background noise. 

• Bright, clean sound. Especially effec¬ 
tive for announcing, narration and 
dialogue, vocal music and rhythm 
pickups. 

• Shock-mounted for quiet 
operation. 

• Versatility—for use in the hand 
or on a stand. 

• The microphone is supplied 
with an adjustable swivel 
adapter which permits the 
microphone to be tilted 
through 90 degrees from 
vertical to horizontal. 

The Model SM57 is a 
slender dynamic micro¬ 
phone built to provide 
wide-range reproduction of 
music and voice. It fea¬ 
tures an exceptionally uni¬ 
form and effective uni¬ 
directional pickup pattern. 

The performance character¬ 
istics and unique construc¬ 
tion make it ideal for both 
studio and remote use in 
broadcasting, recording, 
motion picture and critical 
sound reinforcement appli¬ 
cations. It is especially 
suitable for interview type 
use where ’hand-ability" of 
the microphone is import¬ 
ant. 


I AUDIO ENGINEERS PTY. LTD. 

NATIONAL DISTRIBUTORS FOR SHURE BROS. 


342 Kent Street, Sydney. 29-4731. 

60 Berwick Street, The Volley, 
Brisbane. 51-S535. 
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TRADE RELEASES—IN BRIEF 



Two new calibrated dials available from Watkin Wynne Pty. Ltd., 32 
Falcon St., Crow’s Nest , N.S.W., or from parts suppliers. Type JB6/36 
(left) features twin vernier drive , 6:1 forward and 36:1 reverse, metal 
backing plate, solid Perspex front panel, four blank scales and 0-100 
logging scale, and transparent cursor. Size 4 x 3tin. Type JB461 (right) 
is a moving scale instrument dial with inbuilt 6:1 reduction drive. The 4in. 
diameter dial is polished aluminium. A fixed transparent cursor plate with 
hairline is supplied. Prices have not yet been released. 


AMALGAMATED WIRELESS (AUS¬ 
TRALASIA) LTD. advise that their service 
department can now offer a tuner exchange 
service, for AWA tuners only. Charges for 
the exchange repair service (excluding 
freight and replacement of broken, defective 
and/or missing valves, which will be 
charged extra), will be at the following 
rates: 

13-channel tuners, £3/2/6 ($6.25). 

10-channel tuners, including conversion 
to 13-channel operation and supply of 13- 
channel selector knob, £5/18/6 ($11.85). 

A 10-channel to 13-channel tuner con¬ 
version table is available on request to 
recognised servicing organisations. (Amal¬ 
gamated Wireless (A’asia) Ltd., Service 
Department, 67 Lords Road, Leichhardt, 
N.S.W.) 


MICROCOMPUTER 

Continued from page 9 

computer within 1.5-2 microseconds to 
any device needed to communicate 
urgent information. Requests are 
handled on a priority basis through eight 
separate interrupt channels. The main 
program is undisturbed while the com¬ 
puter deals with such interrupts. 

The final refinement of Myriad is the 
use of programmed fault-finding, which 
eliminates the need to employ a first- 
grade service engineer. Any failure is 
first traced easily, by tests and diagnostic 
programs, to one of the functional main 
boards, which is slid out. If resumed 
working is urgent, a fresh set of sub¬ 
boards can be plugged into another main 
board and operations resumed within 10 
minutes. Given more time, a failure may 
be narrowed down to a sub-board, and 
finally to one tiny semi-conductor pack¬ 
age, which is replaced. 

One result of this system is economy 
in holding spares, since throwaways 
would usually consist of single, standard¬ 
ised, cheaply replaced plug-in units. 

The failure rate when Myriad is work¬ 
ing is as yet unknown. Failure-tests with 
a prototype computer have reached tens 
of millions of component-hours—so far 
without result. S 


FERRIS BROS. PTY. LTD. have released 
details of the following new products: 

Ferris “Volumatic” car radios are now 
available for 6V operation. These sets 
feature nine transistors, four-stage perme¬ 
ability tuner followed by two stages each 
of IF and AF amplification, with choice 
of manual or push-button tuning. Prices 
are the same as the 12V version. Model 
152, manual, £46/4/ ($92.40); Model 159, 
push-button, £51/9/ ($102.90). 

A new design of power cradle for Ferris 
portable car radios, with built-in lock, has 
been produced, designed to provide a theft- 
proof installation. The power cradle has a 
release lever and lock. When the radio is 
inserted in the cradle, and the lever pushed 
back, the lock operates automatically. The 
lever is located on the opposite side of 
the cradle to the lock, and the design is 
such that the set cannot be removed from 
the cradle without operating the lock, even 
if the lever is forced around 180 degrees 
from the locked position. 

The Ferris Channel Master “Tenna-Tie” 
inter-action filter for joining high- and 
low-band aerials to a single down lead 
has been restyled. A feature of the new 
design is insulation-piercing terminals which 
make it unnecessary to strip insulation from 
wires before connection. Retail price is 
£3/3/ ($6.30). Q 


AUDIO TOPICS 

Continued from page 83 

1965 (p.614) E. A. Harman suggests that 
the inclusion of fibrous filling material 
in a labyrinth can multiply its effective 
length by two or three times, as well 
as affecting other dimensions. It does this 
by adding mass to the air in the tube. 

Harman suggests that, since this mass- 
velocity effect is likely to be most 
apparent in the labyrinth system, the 
latter may have most to gain from the 
filling technique. 

While it may be too much to look 
for a labyrinth of “bookshelf* dimen¬ 
sions, there may be good reason to think 
in terms of high performance labyrinths, 
of total volume about five to six cubic 
feet and, interestingly enough, tuneable 
by the simple process of adding to, or 
removing filling from/to the tube. D 


BUSINESS 
SUCCESS 
IS WON 
BY NIGHT 


In order to deal efficiently with the thousand 
and one problems which come his way in the 
course of a day, today's businessman has to 
be a practical psychologist, an expert at 
selecting, placing and motivating staff, a past 
master at writing action-getting letters and 
reports, a skilled negotiator able to communi¬ 
cate effectively with others. He must possess 
the ability to sell his ideas and himself, be a 
capable public speaker, an inspiring leader, 
a top-class manager and administrator. He 
must have a sound understanding of all the 
major profit-producing factors in business. 
He must be a creative thinker, a problem 
solver, able to conduct fruitful meetings. He 
must understand the problems related to 
advertising and public relations. In order to 
make fruitful decisions he must be acquainted 
with modern marketing methods, motivational 
sales management and dynamic retailing. He 
He must be equipped to draw a correct 
diagnosis from financial statements, and when 
credit is called for he must know the many 
avenues which are available today for raising 
capital in the financial world. He needs to 
have an understanding of economics, the stock 
exchange, investment matters, and must be 
equal to every social occasion and be able 
to play “the host with the most" when enter¬ 
taining VIPs. A tall order if ever there was 
one but nevertheless imperative. 

Since his days are devoted to “action**, no 
wonder he appreciates a few quiet moments 
at night, browsing through a new publication 
designed to give him in a concise time saving 
form all he needs to know about business 
success and how to achieve it. 

FREE! An informative 24 page booklet 
entitled “How to Succeed in a Man’s World” 
outlines a practical plan to help you achieve 
greater business Success. Limited printing. 
Send for your free copy. 


mMAIL THIS COUPON TODAYm 


I 

I 

I 

I 

I 


To: MAN’S WORLD. 109 Sturt Street. 
South Melbourne. Vic. 

/ wish to team more about your publication 
and would appreciate a copy of your FREE 
94-page booklet by return post. 

NAME- 

(Please Print) 

ADDRESS- 


-STATE- 


OCCUPATION- 


I 

I 

I 

I 
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EDATE 
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AMATEUR BAND NEWS AND NOTES 


New Record for Two-way DX on 144Mc 

Two-way contacts on 144MC between Australia and New 
Zealand became almost commonplace during November and 
December 1965. During this period a new Australasian 
144MC record was set. 

By Pierce Healy, VK2APQ* 


However, all the openings coincided with 
peaks in six metre signals indicating that 
both two and six metre signals shared a 
common path—possibly Sporadic E. 

It also appeared that one way skip took 
place as VK2 signals had been heard in 
New Zealand and vice versa, but two way 
contacts were sometimes impossible or diffi¬ 
cult. Openings took place on more than 
25 per cent of the days in December, there 
being more than 10 individual openings. 

OSCAR IV 

The launching of the Oscar IV satellite 
YlfITH the advent of summer, VHF “The path to ZL3AAD remained open took place on Wednesday, December 22. 

operators in Australia turn their atten- for a quarter of an hour following the However, due to a technical failure in the 
tion to DX contacts. In the past these contact, the carrier being audible at S 4 launching vehicle, Oscar IV, along with 
contacts were regularly made between all to 5. No other stations were identified three other experimental satellites, did not 
Australian and New Zealand call areas on during this period but several carriers with- go into its planned orbit, 
the 50MC band and in more recent years, out modulation were heard.” A report heard on December 26 stated 

due to the change in frequency allocations, Lloyd considers that the contact was tbat °? car 1V was in an elliptical orbit of 

on the 52MC to 54MC band. due to Sporadic E conditions very similar 106 m j!f s , ,0 21,000 mite front earth with 

However, it is only during the past three in nature to his contacts with VK2 and an orbital period of 600 minutes and all 

SEE ° h f v r h SiStenCy H DU b ri ? 8 Xhk rr d been UnUSUally hi8h f ° r a Morse code! The ,radiator frequency is 

in New Zealand and "stations*located* with?n The equipment used by VK5BC was: Re- ^942MC^The translator 6 input a frequency 
about 60 miles airline of Sydney. N.S.W. ceiver - Push-pull 6J6 - P.P. 6J6 - 6C4 ’ , 44 /^c nlus or minus SKC freqUenty 

The Ross Hull Memorial Contest con- Tran<imi«er 8 6V6 CeiVei 7r5 Signals have been received in Sydney by 

ducted by the Wireless Institute of Aus- F ’nncSp on Jntt! VK2ZBJ; VK2ZCF; VK2ZPT; VK2ZAH 

tralia to encourage activity on the Amateur QQb03/12 QQtw/40 * A. at VO watts an d V k 2AAK. On December 24, signals 
VHF bands has done a lot towards stimu- hiJh from the beacon peaked at Strength 9, 

lating interest in investigating the possibili- te P[J a ’ 10 element long y ag .\ 45 ..ISr but on December 26 the maximum signal 

ties of making 144MC contacts between the w,th a excellent take-off to the east south- was S3 

two countries. ea 5*‘ . ~ Early reports on the reception of signals 

In November and December, 1965, not Sutherland* S VK3ZAApmVictoria ^mthe Y ia *. he Oscar™ translator were from Les 
only did the 144MC band open as expected ,&MCDX listbvbeina the firet in that Jenkms, VK2ZW, who heard CW signals 
to New Zealand from Svdnev but on He- i?. . UA J ,sl * *"“am i a from VK7PF and a very readable signal 

10 i>ew ^eaiana irom syaney, out on ue state to make contact with New Zealand f V107PO ovpr an estimated return 

cember 8 and 9 a blanket opening occurred on the I44MC band . ln alt . three New of MW) miles estimated return 

and contacts were made with New Zealand 7 P oio n H 71 2 stations were worked P 3 " 1 01 * >,uuu m es * . . 

stations from VK^ VK3 and VK5 call ^ ea,and » stal,ons were workea From overseas, early reports were that 

stations irom vkz, yikj ana call Graeme s report on the contacts is: Three conta cts had taken nlace between W4 and 

areas. For the first time all New Zealand contacts were made with ZL2 on December contacts naa taken place oetween vv^ ana 
call areas were contacted bv Svdnev sta- 9 "965 aTfollows December W6 statlons> a , so between DL9 and DL0. 

RETURN HOME 

The December issue of these notes gave 


call areas were contacted by Sydney sta¬ 
tions, while contacts were made between 
ZL2 and VK3; ZL3 and VK5 call areas. 

On December 9 the opening to the Syd¬ 
ney area lasted about two hours when up 
to 12 New Zealand stations were heard 
with signals up to strength 9. This opening 
commenced about 1710 hours EST. 

Openings also occurred on December 13 


the story of the experiences of Howard 
Rider, VK3ZJY, a Colombo Plan education 
officer in East Pakistan, in his attempt to 
obtain an amateur licence and form a 
radio club, along the lines of the Wireless 


1715 EST ZL2HP— 

Signal report given R5 S7, Rec’d R5 S6 
1720 EST ZL2AAH— 

Signal report given R5 S8 Rec’d R5 S5 
1725 EST ZL2AJB— 

Signal report given R5 S8 Rec’d R5 S5 

_^_ __ „ “The first two contacts were rock steady Institute of Australia, Youth Radio Scheme, 

and 15 at 1700 hours EST when zL3 and and could have been taken for local sig- at the Khulna Polytechnic Institute. 

ZL4 stations were heard with signals up nals. However, QSB set in on the third On Thursday evening, December 16, it 

to strength 9 by Sydney stations. contact and conditions deteriorated quickly. was my pleasure and privilege to be the 

The highlight, however, was the estab- “TJVL r % he , re ,T S 7 ,° w ? tts fi t0 first to welcome Howard back to Australia, 

lishment on December 9 of a new Aus- a QO106/40 final and the antenna ls a five and o spend a very enjoyable and educa- 

tralasian distance record for a two-way con- ov ^ ve element yagi about 35 heet high tional two hours wuh him prior to his con- 

tact on 144MC. The converter is a standard VK3APB tinuing his journey home to Melbourne. 

This record breaking contact took nlace ^ r>e using a ECC 88 RF stage and feeding Words cannot describe Howard’s pleasure 
at 1815 hours South Australian time (2045 into an unmodified BC348 receiver. a t being back in Australia, but his enthu- 

hours New Zealand time), between VK5BC “ZL2HP was running 70 watts to a four siasm to continue the task he set out to 
located in Berri, South Australia, and over four element yagi antenna about 30 do is unchanged. Physically, despite the 

ZL3AAD in New Zealand. The distance feet high. loss of over two stone in weight, he said 

approximately 1600 miles. “All openings to date appear to have he was quite fit, but nevertheless looking 

Hueh Llovd VK5BC told the storv of occurred between 1700 hours EST and 1900 forward to restoring the “avoirdupois’ with 

the contact in these words. hours EST with the best signals between some good Australian tucker. 

“Th* civ mpirp iv,nH u/ic wIHa rxr^n tr* 1700 hours and 1730 hours EST.” In addition to relating some of his 

NeJ h Zealanil at the lime with d ve?r little The news was also given by Graeme experiences, and what must be appalling 

OSB Tnd not much activity to other* areas that d »rins the following week VK3ZCR conditions compared with Australian stan- 

Signals from ZU calf area wlre ve™ strong worked ZL3TAT and VK3ZNC in Geelong darts, in East Pakistan, Howard told of 

anti steady 1 ThesooradicE condign! worked ZL2HP. Both VK3ZAA and the conditions, under which radio club 

appearing very high- P d fc tondUlons VK3ZCR are located in Melbourne. licences were issued in that country. 

“Listening on 144MC during this period There is also mention that a VK7ZL An interesting point, probably not known 

showed that the noise level was rising and contact took place during the same period, to many amateurs, is the method of allotting 
subsequently an odd carrier or two appeared but no confirmation has been received. ca ** signs. AP2 prefix is issued to individual 
gradually rising in signal strength. Observations made by VHF operators in wh,le AP5 1S Issued to club 

“At the same time it appeared that the Sydney, during December, of the 144MC * ■ , .... . . . . 

New Zealand stations had worked quite a openings to New Zealand, reveal that most Some of the conditions under which the 
number of New South Wales stations on of the openings occur during the periods * cende was issued to the radio cliib at 
144MC. About 1800 hours S. Aust. time just before or after sunset between the ‘he ^ a ,f T Pa {“ s ‘?" „ U r^ ™ y Engineer- 
I worked ZL3AAD on six metres and he hours 5pm to 7pm. m * and Technology, Dacca, are.— 

told me of the VK2 stations coming throueh There did not appear to be any tie-up “The combined height and length of the 
and we agreed to try a check on 144MC. with local weather conditions as New Zea- aerial shall not exceed 200 feet. 

As a result, we exchanged signal reports land stations were worked on fine warm “The power used with the transmitting 
of Readability 5, signal strength 7 to 8, and still evenings as well as when it was apparatus shall not exceed 100 watts 
at 1815 hours. wet and windy. measured at the input to the aerial circuit. 
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“Communications may be sent at any 
time, provided that, except with special 
permission, the time occupied in trans¬ 
mission shall not exceed two hours during 
any consecutive period of 24 hours. 

“Transmission shall at once be discon¬ 
tinued or postponed at the request of any 
Government or commercial station. 

“ . . . Special gramophone records for 
reproducing modulation of definite tones 
may be used, but not more than one ordi¬ 
nary gramophone record during the course 
of a day with the exception that the record 
may be repeated. 

“The use of the general call ‘CQ’ is 
expressly forbidden. The word ‘test* followed 
by the word ‘from’ or the procedure signal 
4 DE* and the call signal of the licensee’s 
station may, however, be sent out when 
essential for the licensee’s experiments, but 
this method of calling must not be con¬ 
tinued in any case when a reply is not 
received from another experimental station 
within 15 minutes. 

“The licensee shall observe the provisions 
of the International Telecommunication 
Convention, Geneva 1959, and the General 
Radio-Communication Regulations annexed 
hereto so far as they are applicable to 
experimental stations and any modifications 
of the said convention or regulations or 
those of any subsequent International Con¬ 
vention which may replace it from time to 
time.” 

From a page of a magazine article, titled 
“Tiger Amateur Radio Club,” come further 
details on amateur radio in East Pakistan. 

The article tells of the efforts the soldiers 
of the Corps of Signals have made in pro¬ 
moting the cause of amateur radio. 

“The history of the club goes back to 
the days when the first station by the call 
sign AP5CP was inaugurated by Brigadier 
M. Zaman Khan, the then Signals Officer- 
in-Chief, in April, 1952, in the lines of 
Signal Regiment. The seeds of the Club 
were sown with the inauguration of this 
station, which ultimately grew into a full- 
fledged club known as Tiger Amateur Radio 
Club.* 

“Initially the main efforts were devoted 
to bringing this station on the air but due 
to extreme scarcity of equipment, literature 
and other guidance material, it could not be 
achieved earlier than July, 1961. 

“Being the first amateur radio station in 
East Pakistan, AP5CP soon attracted the 
attention of a large number of radio ama¬ 
teurs all over the world. The station, thus, 
within a short span of one year won a 
large number of awards and certificates for 
its outstanding performance in various 
international contests and competitions-” 

The article listed three stations, AP5CP; 
AP5JA; and AP5SS as those operative since 
June, 1962. 

AP5EU, The University of Engineering 
station at Dacca, was issued with its licence 
in February, 1965. 

It is not known yet if or when Howard 
Rider VK3ZJY will be returning to Khulna, 
East Pakistan. It is known, however, that 
on return to Melbourne he immediately 
renewed his active interest in the Youth 
Radio Scheme. 

There is no doubt that Howard’s experi¬ 
ences have given Australian amateurs some¬ 
thing to think about and to realise how 
much better off we are than those fellow 
amateurs endeavouring to operate in an 
under-developed country. 

THE TVI PROBLEM 

The activities of amateur stations opera¬ 
ting on the six metre band, 52MC to 54MC, 
in Melbourne and Brisbane are severely re¬ 
stricted through interference to television 
receivers tuned to Channel 0 which oper¬ 
ates on 45MC-52MC. 

Despite the fact that the amateur trans¬ 
mitters are adjusted and operating within 
the standards laid down by the P.M.G. 
Department, the interference sometimes 
occurs several miles from the amateur sta¬ 
tion concerned. This is, in general, due to 
the broad-band characteristics of television 
receivers. 


LAFAYETTE Newest 9-Tube 

AM/CW/SSB Amateur Communications Receiver 
Model HA-230 




m #*«• 


we 


nr 


irr 


4 BANDS 


Supersedes the famous HE-30 

• 550-1600 KC (Broadcast Band) 

• 1.6-4.8 MC • 4.8-14.5 MC • 10.5-30 MC 


$159.50 

(£79/15/-) 

Successor to the popular HE-30, the new HA-230 features improved performance and 
attractive modern styling to make today's best value receiver buy backed by LAFAYETTE'S 
exclusive money-back guarantee. 

NEW ‘ ALWAYS ON" FILAMENT VOLTAGE FOR MIXER AND OSCILLATOR 
STAGES GIVES SUPERIOR FREQUENCY STABILITY. 


• 8 Tubes plus Rectifier Superhet Circuit. 

• I RF plus 2 IF Stages for High Gain 
Reception. 

• Easy-to-Read Illuminated Slide-Rule Dial. 

• Built-in Q-MultipHer for Crowded Phone 
Operation. 

• Antenna Trimmer for Optimum Perform¬ 
ance on All Bands. 


• Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 Metres. 

• 0-100 Logging Scale for SWL’s. 

• Effective Automatic Noise Limiter. 

• AVC-MVC Selector on Front Panel. 

• Stable Oscillator and BFO for Clear AM 
CW and SSB Reception. 

• Built-in Edgewise S-Meter. 


Outstanding Bandspread, Selectivity with a built-in Q-multiplier, and sensitivity combine 
to maka the HA-230 one of the "hottest” general coverage bandspread receivers 

LAFAYETTE have ever offered. A special filament transformer provides continuous voltage 
on critical oscillator and mixer stages to maintain frequency stability, prolong tube life, 
and give faster "warm up." Electrical bandspread calibrated on amateur bands 80 through 
10 metres and an 0-100 logging scale make the HA-230 an ideal receiver for amateitrs 

and SWL's. 

Receiver Sensitivity—1.0 microvolts for 10 db Signal-to-Noise Ratio. The built-in BFO can 

be used to separate CW stations by means of the pitch control, while the Q-multiplier 

adds the selectivity needed for crowded phone band operation. 

Front Panel Controls: FUNCTION SWITCH, AUDIO GAIN, SELECTIVITY (Q-Multiplier), 
FREQUENCY (BFO), BAN.D SELECTOR, IF GAIN. ANTENNA TRIMMER, AVC-MVC SWITCH, 
ANL SWITCH, MAIN TUNING, BANDSPREAD TONING, HEADPHONE JACK. 


$159.50 

(£79/15/-) 

$9.75 

(£4/17/6) 


Tubes: 3—*BA$, 2-6BE6, 2—6AV6, I-4AQ5, I-5Y3. For 220-240 VAC. 

A limited number of HE-30 receivers Model HA-230 Receiver 

is still in stock at $146.50 (£73/5/-) 

Model HE-48 Matching 
Speaker 3" x 5" 

SEND REMITTANCE WITH ORDER FOR IMMEDIATE 
DELIVERY ANYWHERE. 

V.AFAYETTE electronics 

Division of Electron Tube 


Division of Electron Tube 
Distributors Pty. Ltd. 

All Mail Inquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON STREET 
WINDSOR, S.l, VIC., 51-6362. 


See the LAFAYETTE receivers and range 
of Test Equipment also at: 

ELECTRON TUBE DISTRIBUTORS PTY. 
LTD., 523 Old South Head Rd., Rose 
Bay, N.S.W. Phone 37-6472. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woollongabba, Q'land. 
MACK'S ELECTRONICS, 199 Rundle 
Street, Adelaide, S.A. 

WINDSOR SERVICES, Smith Street, 
Darwin, N.T. 
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The worst interference, however, is suf¬ 
fered by the Channel 0 viewers among the 
near neighbours of the licensee and these 
are those most likely to make their dis¬ 
pleasure known. 

It is possible, with the co-operation of 
the Channel 0 viewer, for the amateur to 
eliminate most of the trouble from the 
offending television receiver up to within a 
few hundred feet of the amateur transmitter. 

In an attempt to maintain good relation¬ 
ship with neighbours without restricting the 
activities of amateur stations in Melbourne 
and Brisbane, during the DX season, a sug¬ 
gestion has been made by the VHF Group 
of the Victorian Division of the W.I.A. 

The suggestion is to fit an RF trap con¬ 
sisting of two feet of three hundred ohm 
ribbon and a 30pF trimmer, taped to the 
feeder of the offending receiver. 

Full effectiveness of these traps cannot 
be achieved unless the amateur’s operating 
frequency is well separated from Channel 
0, preferably above 53MC and restricted to 
within 100K.C of the frequency the trap is 
tuned to. 

It is suggested that as a standard practice 
each Melbourne and Brisbane amateur 
operator select his own trap frequency above 
53MC* Then if possible fit and tune traps 
to this frequency to the nearby neighbour’s 
offending receiver and use that frequency 
in preference to all others within the six 
metre band. 

During DX openings a number of sta¬ 


tions outside Channel 0 areas use frequen¬ 
cies near the 52MC band edge, and to en¬ 
sure contacts with these stations it is essen¬ 
tial to call them on or near their frequen¬ 
cies. 

In such cases it is suggested that the 
initial call only be made on the lower 
frequency and as soon as communication 
is established the ‘Channel 0 amateur’ 
should state his trap frequency and move 
to that frequency. This could be carried 
out by a standard procedure, such as “I 
will QSY to trap frequency (e.g. 53.22MC),” 
repeated twice. 

For any measure of success it is most 
important that this operating procedure be 
recognised and acted upon by other than 
‘Channel 0 amateurs’. All divisions of the 
W.I.A. have been requested to publicise 
among their six metre operators, the possi¬ 
bility of encountering such a procedure so 
that they will be prepared and able to tune 
to the new frequency, or perhaps persuaded 
to operate more on the higher six metre 
frequencies. 

To Melbourne and Brisbane amateur 
operators some or all the following methods 
are recommended for minimising Channel 
0 TVI; 

1. Use vertical polarised beam antennae. 

2. Operate above 53 MC on one frequency 
only. 

3. Use low power. 

4. Fit traps to complainant’s television 


receiver, tuned carefully to the frequency 
selected. 

5. Use narrow band frequency modula¬ 
tion. 

To all other six metre band operators, 
look for the ‘Channel 0 refugees’ up near 
the top end of the band. 

CORRIGENDUM 

The par in the November issue of these 
notes, referring to the first Australian ama¬ 
teur to take advantage of the Reciprocal 
Licensing agreement with the United States 
of America, was incorrect. 

The person to whom the honour rightly 
goes is Dave Medley, VK3DL/W5 opera¬ 
ting from Richardson, Texas, U.S.A. 

In a letter received from Dave, he clari¬ 
fied the position and gave some details of 
his activities. 

“I am active on 14MC CW, usually on 
or around 14075KC during the weekends 
between 1300Z — 1500Z and 0600Z — 
0800Z and would appreciate VK contacts. 

“Many stations I feel tune away as soon 
as they hear VK3 and before the /W5 
comes at the end, so I find it hard to make 
QSO’s. For this reason I try to operate on 
or about the same frequency and would 
appreciate any publicity you may care to 
give me.” 

Incidently, Dave operated as VK3MJ for 
many years and took part in the first 
interstate QSO on 50MC with Don Knock, 
VK2NO, also with VK5AE in Darwin. 


Satellit 

A world range Hi-Fi battery/mains portable by 


Satellit ... the portable that sets the standard by 
which all other portables are judged. One look tells 
you that this is an exceptional receiver, designed to 
satisfy the most meticulous radio enthusiast. 
Through two Superphon ceramic magnetic loud¬ 
speakers, the Satellit gives you world-wide reception 
on thirteen wavebands—with a depth and clarity 
that has to be heard to be believed! 

The Satellit is designed to operate on batteries or 
A.C. mains, and receives VHF/FM, Long, Medium or 
Short wavebands. Short-wave coverage ranges from 
10 to 187 m., split into 4 bands. Additionally, six 
bandspread short-wave ranges are provided, shown 
on separate scales with a rotating drum selector. 
The Satellit is fitted with 17 transistors and 11 
diodes. It features a short-wave fine tuning dial, 
automatic frequency control on FM, RF stage for all 
wavebands, a switchable ferrite aerial, a separate 
control for the bandspread short-wave tuner, duplex 
drive on FM/AM, a tuning and battery power meter, 
and two multi-octave loudspeakers. 

The Satellit also has an illuminated tuning scale 
and separate bass and treble controls. Sockets are 
provided for headphones, external aerial and earth, 
car aerial, record player, tape recorder and external* 
battery power supply. 

The Satellit 5000 has a handsome padded graphite 
case with chrome and satin silver trim. It measures 
16" x 10" x 4 3 /4". Switch on the Satellit and you 
may wish you hadn’t. Your old radio set will never 
sound the same again. 

g GRUNDIG 

' [J Sales & Service 



GOLDRING ENGINEERING (A’ASIA) PTY. LTD. w.a.: 144A william street, Perth, 21.6500 

N.S.W.: 443 Kent Street, Sydney. 29.1528 QLO.: King & King, 77 Queen Street, Brisbane. 2.3711 

VIC.: 368 Little Bourke Street. Melbourne. 67.1197 S.A.: Farley & Fahy, 77 Wright Street, Adelaide. 51.5117 
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WIRELESS INSTITUTE ACTIVITIES 


Preparations for the Federal Convention 
of the Wireless Institute of Australia are 
claiming the attention of Officers and mem¬ 
bers interested in furthering the activities 
of Amateur Radio, particularly the Queens¬ 
land Division who will be acting as hosts 
for the Convention to be held in Brisbane 
at Easter. 

Among the major items on the agenda 
is the tinal draft of the proposed new 
Federal Constitution. It is possible that 
final agreement may be reached on this 
matter. 

NEW SOUTH WALES 

Members, some accompanied by their 
wives, who attended the December meeting 
were treated to an armchair trip around 
the world. The screening of a large num¬ 
ber of coloured slides and an interesting 
commentary enabled those present to enjoy 
the pleasure of learning about many places 
which previously were only names. 

The guest who provided such a pleasant 
evening’s entertainment was Ron Rye, 
a D.C.A. engineer who took the shots 
during a business trip investigating special 
radio equipment for the Department. The 
Radio interest was catered for by shots of 
some of the large and well-known manu¬ 
facturing companies and a few words on 
their products. 


CENTRAL COAST BRANCH 

The highlight of the year in the Central 
Coast is the Annual Field Day of the 
Branch held at Gosford. This year the date 
is Sunday February 27th. 

As usual a full program of events and 
scenic tours has been planned. An outline of 
the program is as follows: 

9.30 a.m. Registrations — Morning tea 
and scones. 

9.30 a.m. - 10.00 a.m. All Band Mobile 
Scramble. 

10.45 a.m. 144MC Hidden Transmitter 
Hunt. 

11.30 a.m. -11.45 a.m. 144MC Scramble 
for XYL’s. 

12.00-12.45 p.m. First serving of Lunch. 

12.45 p.m.-1.30 p.m. Second serving of 
Lunch. 

1.00 p.m.- 1.20 p.m. Disposal shop. 

1.45 p.m. - 3.45 p.m. Ferry Boat trip on the 
Brisbane Water or a Tourist Bus trip to 
Norah Head. 

2.00 p.m.-3.00 p.m. 144MC Hidden Trans¬ 
mitter Hunt. 

4.00 p.m. Afternoon Tea. 

4.45 p.m. Prize giving and farewells 

Ice cream — Soft Drinks — Oranges. 
809’s will be available. Transport will also 
be available to those wishing to swim at 
the Olympic Swimming Pool. 


The venue for this most popular Field 
Day will be the Gosford Race Course. 
Visitors travelling by train will be met at 
the Gosford Railway Station. 

Trains leave:— Sydney — 7.30 a.m. arrive 
Gosford 9.00 a.m.; 8.30 a.m. arrive Gosford 
10.00 a.m. 

Newcastle — 7.33 a.m. arrive Gosford 
9.07 a.m. 

Registration fees:— Double £1-0-0; Single 
12/6, Children 5 years of age and over 2/6. 

At the last meeting in 1965 Lindsay 
Douglas, VK20N gave members an in¬ 
teresting talk illustrated by colour slides 
of his recent trip overseas to Canada, 
United States and Great Britain. 

Alec Swinton VK2AAK, was appointed 
N.S.W. Co-ordinator for the Oscar IV pro¬ 
ject and has been kept busy collecting and 
correlating information on the experiment. 

Another student of John Deering’s 
VK2ND A.O.C.P. class has been successful 
in gaining his Limited Licence. He is Peter 
Kerr of Gosford. 

Branch meetings are held on the third 
Friday of each month in the School of 
Arts, Gosford. Visitors are always welcome. 

NARRANDERA AMATEUR RADIO 
CLUB 

News from Narrandera tells of the re¬ 
signation of the club president, Don 
Fullerton, VK2DU and the appointment 
of Harry Cuthbert, VK2AEC, to that 
position. 

Don has been posted to Katoomba, one 
of the perils said to be encountered in the 


VHF AND TV GROUP 

During December there were several good 
openings to all States on the 52MC band 
and some good scores in the Ross Hull 
Memorial Contest were made. These were 
somewhat over-shadowed by the excellent 
openings to New Zealand on 144MC. The 
full extent of VHF band conditions will 
probably be revealed in the results of the 
contest. 

The Christmas party held at the home of 
the Group Chairman, Paul Jackson, 
VK2ZPJ, was a very pleasant evening, with 
members, their wives and friends present, 
totalling more than 70. However, the 
144MC hidden transmitter hunt preceding 
the party baffled most of the contestants. 

Stocks of the first and second sections 
of the publication “Amateur Guide” which 
contain many useful articles and hints on 
VHF and other equipment are now avail¬ 
able. 

These can be obtained by writing to 
“Handbook,” Wireless Institute Centre, 
Crow’s Nest, N.S.W., or may be collected 
from W.I.C. at the Disposal Section. 

Cost, including postage: First Section 10/, 
Second Section 6/. Material is being as¬ 
sembled for the Third Section and will be 
available during the first half of 1966. 

Equipment is being installed at W.I.C. 
so that the VHF news broadcast can be 
made from that location on Sunday nights. 
This broadcast covers subjects other than 
VHF and can be heard on the 144MC band. 

HUNTER BRANCH 

The Hunter Branch of the New South 
Wales Division of the W.I.A. held a very 
successful Summer Field Day at Bolton 
Point on the shore of Lake Macquarie, 
on Sunday December 5, 1965. 

Although the weather was a little wet 
it did not deter a large gathering from taking 
part in a well organised program of mobile 
144MC and 7MC events. 

The winners of the events were:— 

Mobile All Band Scramble: Dave 
Andrews VK.2AWZ. 

Hidden Transmitter Hunt 144MC: David 
MacNaughton VK2ZVW. 

144MC Transmitter Hunt on Foot: David 
MacNaughton VK2ZVW. 

Hidden Transmitter 7MC: Dave Andrews 
VK2AWZ. 

Hidden Transmitter Hunt 144MC: Max 
Francis VK2BMK. 

Christmas Cake Raffle: Harold Burtoft 
VK2AAH. 

Consideration is being given to the pos¬ 
sibility of holding a similar outing in the 
autumn. 






REMEMBRANCE DAY CONTEST RESULTS 

Honours in the 1965 Rememberance Day Contest held last August, went to 
South Australia by a large margin from Queensland and New South Wales. 

The final State Scores were: 


South Australia 

4,172 points 

Western 

Australia 

2,316 points 

Queensland 

2,592 points 

Tasmania 


2,096 points 

New South Wales 

2,495 points 

Victoria 


1,311 

points 
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Aver. 



Log 



State 

top 

State 

State 

entry 

Licences 

% 

Total 

six 

Points 





score 

logs 


New South Wales 

109 

1,275 

8.6 

19,751 

796 

2,495 

Victoria 

62 

1,135 

5.5 

12,508 

623 

1,311 

Queensland 

68 

505 

13.5 

13,174 

814 

2,592 

South Australia 

91 

460 

19.8 

18,096 

769 

4,172 

Western Australia 

56 

250 

22.4 

8,080 

506 

2,316 

Tasmania 

32 

140 

23.0 

6,605 

590 

2,096 


AWARD WINNERS 


Open Section 

VL1VK—S. Grimsley . 622 pts. 

VK2AHM—R. Whyte. 1116 pts. 

VK3XY—R. Prose . 663 pts. 

VK4RH—A. L. Hoey .1091 pts. 

VK5NO—L. H. Vale .1226 pts. 

VK6SM—W. H. Saw . 510 pts. 

VK7DK—D. H. Kelly . 938 pts. 

VK8KK—D. A. McAuthur ... 439 pts. 

VK9XI—Christmas Is. A.R.C.. 132 pts. 

Phone Section 

VK1AU—C. Harvey . 710 pts. 

VK2RS—D. Haberecht . 856 pts. 

VK3MO—I. Williams .1065 pts. 

VK4PQ—N. Martin . 783 pts. 

VK5BQ—B. Cleworth .741 pts. 

VK6RY—R. Chamberlain _ 759 pts. 

VK7MS—D. Slowan . 740 pts. 

VK8DI—B. Burns . 102 pts. 

VK9AG—A. Nunn . 354 pts. 

VK0KH—K. Hicks .414 pts. 

C. W. Section 

VK2VN—M. Myers . 507 pts. 

VK3XB—I. Stafford .. 436 pts. 

VK4HH—H. Hilder . 258 pts. 

VK5MY—H. Roberts .411 pts. 

VK6WT—D. Couch . 380 pts. 

VK7SM—S. G. Moore. 440 pts. 

VK8UX—L. W. WaUbridge ... 17 pts. 

VK9CJ—C. Marley. 133 pts. 


VHF - UHF Section 

VK2ZCF—R. Norman . 90 pts. 

VK3ZNJ—K. Jewell . 73 pts. 

VK4ZLO—L. Davies . 16 pts. 

VK4ZPL—P. Lindsay . 16 pts. 

VK5ZTM—T. Marshall . 56 pts. 

VK6HK—D. Graham . 21 pts. 

VK7ZAC—G. C. D’Emden .. 10 pts. 

VK8ZJG—J. Grace . 10 pts. 

Receiving Section 

L2188—C. Christiansen . 806 pts. 

L3100/P—S. W. L. Group VK3 715 pts. 

L4152—D. Hunter . 571 pts. 

L5065—A. F. Raftery .. 817 pts. 

L6021—P. Drew . 925 pts. 

S.W.L.—G. Johnston .1011 pts. 

L9004—J. Corvan . 193 pts. 

Interest was added to the 1965 R.D, 
Contest by the inclusion of a VHF sec¬ 
tion, thus enabling the holders of Limi¬ 
ted Licences to take a more active part. 

It would appear from the results that 
the percentage of logs received from 
Limited Licencees compared favourably 
with those submitted for the other sec¬ 
tions of the contest. 

Proposals which will enable the full 
participation of Limited Licencees in 
the contest will probably be discussed at 
the Federal Convention at Easter, in 
Brisbane. 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 


ESTABUSHID 1947 


SINCLAIR X-20 

INTEGRATED 20 WATT 
PULSE WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 
A new concept in high 
fidelity performance 

The use of P.W.M. assures a far better tran¬ 
sient response than is possible with other ampli¬ 
fiers and this adds greatly to the quality of 
icproduction from the speaker. 

Harmonic distortion is so low as to be hardly 
measurable, let alone audible, and cross-over 
distortion, which can cause such - marked un¬ 
pleasant effects In conventional transistor ampli¬ 
fiers, simply cannot occur at all in the X-20. 
Number of transistors: 12 

Overall size: 8Viin x 3l<»in xlin. 

Weight: 4Vioz. 

Input sensitivity: lmV into 5kQ. 

Total harmonic distortion: 

Less* than 0.1% at 10 W. 
Output power into 7.5 or 8 ohm speaker: 

20 watts R.M.S. music power. 

15 watts R.M.S. continuous. 

Output power into 15 ohm speaker: 

15 watts R.M.S. music power. 

12 watts R.M.S. continuous. 

These output ratings are quoted to the stan¬ 
dard British method of rating. Using the method 
usually employed in the U.S.A.. these ratings 
would be doubled, giving, for example. 40 watts 
music power into a 7.5 ohm speaker. 

Frequency response 

at all power levels: 20 c s to 20 kc s plus 1 db 
Damping factor: Greater tnan- 100. 

Quiescent consumption: About 150 mA. 

Supply voltage: 28 to 37 volts (7.5Q speaker). 

28 to 45 volts (15Q speaker), 
Signal to noise ratio: Better than 70 dB. 

Pulse repetition frequency: 65 to 75 kc s. 

Enegy conversion factor at output at least 
95% efficient. 

A filter is built into the output of the X-20 
so that it may be used with any type of resist¬ 
ive or inductive load of the correct impedance. 

X-20 AMPLIFIER 

Completely Built and Tested. 

Price £16/15/- $33.50 
SINCLAIR X-20 AMPLIFIER 

Complete Kit of Parts 
with instructions for assembly. 

Price £13/7/6. $26.75 inc. tax 
X-20 A.C. MAINS POWER 

Supply (200-240 volts). 

Suitable for driving up to 
2 x-20 Units. 

Price £7/17/6. $15.75 inc. tax 

12-VOLT TRANSISTORISED 
POWER SUPPLY 

Q Plus type TPS50/12. 

INPUT: 12 volts DC. 

OUTPUT: 300 and 150 volt DC 50 watts 
continuous operation. 

FREQ.: 1200 c/s approx. 

As-new condition. 

Price £11/10/-. $23.00 
Post extro. 


FERROCART POCKET 
MULTIMETER 

Model PT34 



300 uA movement. 
AC and DC voltages: 
0-10, 0-50. 0-250, 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA, 
Ohms range: 0-100,003 


Size 3% x 2Vi x IV* inches. 

Price 57/6. $5.75 

Complete with leads. 


TV BALLUN 

ABL 300 Ohm TV Ballun .. .. 


$1.75 (17/6) 


FILAMENT TRANSFORMERS 

T 4/4 230v.-6.3v 2 amp.$3.25 (32/6) 

2150 240v.-6.3v-2.5A or 2 x 6.3-1.25A, 

$3.50 (35/) 

2155 240v-6.3v, 7.5, 8.5, 9.5. 12.5. 15v lamp 

$4.60 (46/) 

12/64 240v 6 volt 4 amp-12 volt 4 amp $5 (50/) 
12/66 240v 6 volt 6 amp-12 volt 6 amp, 

$5.75 (57/6) 



PLASTIC 

PANEL 

METERS 


P22 2in square. Clear Plastic Case, 144in 

round mounting hole; lViin deep. 

P22 500 uA $4.00 40/ P22 1 Ma. $3.75 37/6 

P25 2'/4in square. Clear Plastic Case, 2-Vfein 
round mounting hole, 44in deep. 


P25 50 uA $8.25 82/6 
P25 100 uA $7.25 72/6 
P25 500 uA $5.50 55/ 
P25 1 Ma. $4.75 47/6 
P25 5 Ma. $4.75 47/6 
P25 10 Ma. $4.75 47/6 
P25 20 Ma. $4.75 47/6 


P25 50 Ma. $4.75 47/6 
P25 100 Ma. $4.75 47/6 
P25 14 volt 

D C. .. $4.75 47/6 
P25 300v AC $4.75 47/6 
P25 S Meter $5 50/ 

P25 VU Met $7.50 75/ 


MR1P 114 in square. Clear Plastic, lin round 
mounting hole; 1*4in deep. 

MRIP 1 Ma.$3.25 (32/6) 

MRIP 500 uA.$3.50(35/ ) 

MR2P P4in square. Clear Plastic. lViin round 
mounting hole; IVzin deep. 

MR2P 50 uA.$5.50 (55/ ) 

MR2P 50-0-50 uA.$5.50 (55/ ) 

MR2P 100 uA.$4.75 (47/6) 

MR2P 500 uA.$3.75 (37/6) 

MR2P 1 Ma.. 5 Ma., 10 Ma., 15 Ma., 
20 Ma., 25 Ma.. 50 Ma.. 100 Ma.. 

250 Ma., ALL .. .. Each $3.50 (35/ ) 

MR2P 15 amp D.C.$3.50 (35/ ) 

MR2P 15 Volt D.C.$3.75 (37/6) 

MR2P VU Meter.$4.50 (45/ ) 

MR2P Stereo Balance .. .. $4.25 (42 6) 

MR2P 300-30 amp D.C. .. $4.25 (43/6) 

MR2P “S” Meter.$3.75 (37/6) 

(S Meter reads SI to S9 plus 10 
to 30db FSD 1 Ma.) 

MR2P 300 volt AC .. .. $4.25 (42/6) 

MR3P 3 x 3%in square Clear Plastic, 244in 
round mounting hole, lViin deep. 
MR3P 50-0-50 UA .. .. $8.25 (£4/2/6) 

MR3P 50 uA.$7.25 (£3/12/6) 

MR3P 500 uA.$5.75 (£2/17/6) 

MR3P 1 Ma.$5 (£2/10/) 

MR3P 5 Ma., 10 Ma., 25 Ma., 

50 Ma.. 100 Ma.. 250 Ma.. 500 

Ma., ALL.Each $5 (50/) 

MR3P VU Meter .. .. $7.75 (£3/17/6) 
MR3P 300 Volt A.C. .. $5 (£2/10/ ) 

MR52 2Viin square. Black Plastic, 2in round 
mounting hole. lViin deep. 

MR.52 100 uA.$6.25 (62/6) 

MR52 500 uA.$4.75 (47/6) 

MR52 1 Ma.. 5 Ma., 10 Ma.. 25 
Ma., 50 Ma., 100 Ma., 250 Ma.. 

500 Ma.. ALL .. .. Each $4 (£2) 

M052 2%ln round face, 2Viin hole. Black 
Plastic Case. 

M052 500 uA.$3.85 (38/6) 

M052 1 Ma.. $3.65(36/6) 

EW-20 Edgewise Meter 2V* x 44in rectangular 
Clear Plastic Case. 2in deep. 

EW-20 1 Ma.$4.25(42/6) 

EW16 Edgewise Panel Meter 1 x 3V4in face, 

3V6in deep. 

EW16 500 uA.$7.75 (£3/17/6) 

EW16 1 Ma.$6.75 (£3/ 7/6) 

EW16 300 volt A.C. .. $7.75 (£3/17/6) 
MR65 3>4in square face, 2V4in round hole. 

Black Plastic Case. 

MR65 500 uA.$5.25(52/6) 

MR65 1 Ma.. 5 Ma.. 10 Ma., 25 
Ma., 50 Ma.. 100 Ma., 250 Ma., 

500 Ma., ALL .. .. Each $5 (50/) 

MR65 50 Volt A.C.$4.75 (47/6) 

MR65 VU Meter .. .. $8.25 0C4/2/6) 

M065 3V4in round, 2V4ln round hole, IViin 
deep. Black Plastic. 

M065 100 uA.$5.50 (95/ ) 

M065 500 uA.$3.75 (37/6) 

M065 1 Ma., 5 Ma.. 10 Ma., 

20 Ma.. 50 Ma.. 100 Ma., 150 Ma., 

250 Ma.. 500 Ma., ALL each $3.50 (35/ ) 

M065 50 Millivolt.$3.75 (37/6) 

M065 100 Millivolt ,. .. $3.75 (37/6) 

M065 15 volt D.C.$3.50(35/ ) 

M065 30 volt D.C.$3.50(35/ ) 

M065 300 volt D.C.$4.25(42/6) 

M065 300 volt A.C.$4.25 (42/6) 

M065 1 amp. D.C.$3.50 435/ ) 

M065 30-0-30 D.C. amp. . $4.2S (42/6) 


'VU" METERS 


Scale: —20—0 +3 VU. 

0-100% (OVU) at 600 ohm. 

Frequency Range: 30-7500 C S. 

Impedance eq. 3900 plus minus 200 ohms. 
Time Constant: cq.* 0.3 sec. 

(Time for 99% response.) 

MR2P VU Meter.$4.50 (45/) 

MR3P VU Meter.$7.75 (£3/17/6) 

MR65 VU Meter.$8.25 (£4/2/6) 

MR4P VU Meter.$10.50 (£5/5/) 

MR4P lin x 4>4in square, 244in round hole, 
clear plastic case: 

MR4P 1 Ma.$6.50 (£3/5/) 

MR4P VU Meter.$10.50(£5/5/> 


ELECTROLYTIC 

Brand new Sub-miniature 


CAPACITORS 

St Pigtail, PVC sleeved 


Mfd. 

Volts 

Price 

Mfd. 

Volts Price 

2 

12 

30c (3/ ) 

30 

12 

32c( 3/3) 

4 

3 

30c (3/ ) 

30 

6 

30c ( 3/ ) 

5 

6 

30c (3/ ) 

32 

350 

50c ( 5/ ) 

5 

12 

30c (3/ ) 

50 

6 

30c ( 3/ ) 

5 

18 

35c (3/6) 

50 

12 

35c ( 3/6) 

8 

10 

30c (3/ ) 

50 

25 

45c ( 4/6) 

8 

15 

30c (3/ ) 

64 

6 

32v ( 3/3) 

8 

300 

48c (4/9) 

64 

18 

32c ( 3/3) 

8 

6G0p 

58c (5/9) 

100 

6 

32c ( 3/3) 

10 

3 

30c (3/ ) 

100 

12 

37c ( 3/8) 

10 

6 

30c (3/ ) 

100 

25 

50c ( 5/ ) 

10 

12 

30c (3/ ) 

100 

350 

$1.50(15/ ) 

10 

25 

32c (3/3) 

250 

3 

50c ( 5/ ) 

16 

10 

32c (3/3) 

250 

16 

50c ( 5/3) 

16 

300 

52c (5/3) 

250 

50 

90c ( 9/ ) 

15 

600p 

70c (7/ ) 

500 

12 

50c ( 5/ ) 

24 

350 

70c (7/ ) 

500 

50 

$1.30(13/ ) 

24 

500 

75c (7/6) 

1000 

6 

82c ( 8/3) 

25 

3 

30c (3/ ) 

1000 

12 

98c< 9/9) 

25 

6 

32c (3/3) 

1000 

18 

$1.15 (11/6) 

25 

12 

30c (3/ ) 

1000 

25 

$1.32 (13/3) 

25 

25 

35c (3/6) 

50plus50 350 $1.60(16/) 

25 

50 

42c( 4/3) 


(can 

type) 


VERNIER DIALS 

Ratio 8 to 1, reduction, scaled 0-10. 

Type T501, lViin diam.$1.75(17/6) 

Type T502, 2in diam.$2.20 (22/) 

Type T503, 3in diam.$2.80 (28/) 


TRANSISTOR INTERCOM 
UNITS 

4 Station; 1 master 3 sub-stations 3 Transistor, 
250mW, Amplifier, Battery operated (Ever- 
ready 216), complete with Battery, Wire, 
Staples and fitting instructions $20.50 (£10/5/) 
Also 2 Station Model.$13 (£6/10/) 


TRANSISTORISED 
40 WATT STEREO 
AMPLIFIER 

Fully Transistorised 20 watts per channel. 

Frcq. response 20-20,000 c/s ldb. 

Inputs Magnetic P.U., tape head 

Xtal P.U., tuner and aux. 

Controllers Volume, treble, bass, balance 

controls. 

Switches Scratch filter, rumble filter. 

loudness control, speaker 
phase, tape mon., AC. DC, 
OFF. 

Complement 22 transistors, 2 diodes, 2 

thermistors. 

Voice coi! imp. 4-16 ohm (8 ohm standard). 

Output power Undistorted 15W x 15W. 

Maximum 20W x 20W. 

Voltage AC 115 or 230V, DC 24 or 

36V. 

Distortion Less than 0.1% at 10W per 

channel. 

Price £55. $110.00 inc. fox 


TAXI RADIOS 

Pyc MK1 Reporter Transceivers Ex-Taxi. Ap¬ 
prox. 70-80 M/C AM Crystal Locked, com¬ 
plete with valves less crystal, ideal for con¬ 
version to AM Net 52 M/C. GOOD CON¬ 
DITION .$30 (£15) 


ALIGNMENT TOOLS 

Jabel No. 4 Alignment Tool Kits. All popular 
sizes, 4 Tools in Plastic Pouch .. $1.20 (12/) 


TRANSISTOR RADIO 

« TRANSISTOR POCKET RADIO 

Complete with Earphone, Leather Case and 
Battery. 2V4in Speaker. 

£9/10/. $19.00 inc. tax 
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teaching profession, but this will no doubt 
be welcomed by the Blue Mountains Branch. 

Club members presented Don and his 
wife Barbara with a wall clock as a token 
of their appreciation for all the work they 
had done for the club. 

After a recess during the holiday period 
the club will hold the first meeting for 
1966 on Friday February 4th and then every 
Friday night. 

Meetings are held 10 Gideon Street, 
Narrandera, commencing at 7.30 p.m. 

A welcome awaits amateurs who may 
be travelling through the Riverina in New 
South Wales and pay a visit to a meeting 
of the club. A note to the Secretary, C/- 
66 East Street, will obtain all details of 
the Club’s activities. 

SOUTH AUSTRALIA 

In the December issue of the Journal 
of the South Australian Division, the resig¬ 
nation of John Haseldine, VK5JC, from 
Council was recorded. John also relinquish¬ 
ed his positions as Secretary of the Division, 
and W.I.C.E.N. Co-ordinator. 

Ross Dow, VK5KF, President of the 
Division, on behalf of the Council and 
members generally, expressed sincere appre¬ 
ciation for the time and effort John had 
devoted over a period of many years, to 
the benefit of the Division. 

A1 Rechner, VK5EK, was appointed to 
fill the vacancy on Council and will take 
over the onerous duties of Divisional Secre¬ 
tary. 

Geoff Taylor, VK5TY, has taken over 
the task of W.I.C.E.N. Co-ordinator and 
reports that there are 20 mobile stations 
now operational on the 53.1MC net fre¬ 
quency and up to four base stations. Field 
tests are also being carried out on the 
10-metre band with the view of using this 
as a link between Adelaide and VHF 
mobiles in the field. 

The Bill for the Licensing of Electrical 
Workers and Contractors has had the atten¬ 
tion of members of Council and, in an 
endeavour to clarify the proposals as far 
as the Act would affect licensed amateurs, 
the views of the Division were circulated 
to all Members of Parliament. 

In addition, a deputation appointed by 
the Council met and personally explained 
the suggestions for amendments to the Bill. 
Members of the deputation were: Keith 
Ring, VK5KH; Comps Daw, VK5EF, and 
Warwick Parsons, VK5PS. 

WEST AUSTRALIA 

A new venue for the general meetings 
of the West Australian Division has been 
announced. 

Divisional meetings will in future be held 
at the Forrest Park Methodist Church Hall, 
located on the corner of Walcott and Cur¬ 
tis Streets, Mount Lawley. The hall is 
next to Forrest High School and close to 
the Police Radio Station. 

Good progress is being made in organi¬ 
sing an active W.I.C.E.N. Group. Each 
Sunday morning at 10.15am W.A.S.T. calls 
will be taken from W.I.C.E.N. units by 
the Division’s Co-ordinator Brian Pember¬ 
ton, VK6VW. Frequencies to be used are 
52.656MC FM (Channel B) and 3.590MC 
AM or SSB. Calls from mobile units will 
be taken first, followed by base stations. 

In the near future calls will also be 
taken on two other frequencies, namely 
145MC AM and 52.2MC AM. 

The organisers point out that respon¬ 
sibility for emergency communication can 
only be accepted in proportion to the opera¬ 
tors who are willing to make themselves 
and equipment available. 

To up-date the records so that the ex¬ 
tent of equipment now available can be 
readily determined, persons interested are 
invited to forward to the Secretary, Box 
N1002, G.P.O., Perth, details of their base 
station, portable and mobile equipment, to¬ 
gether with name, address, phone number 
and during which periods they would be 
available in the case of an emergency 
occurring. 
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The lack of equipment, or even a call 
sign should not be a deterrent to offering 
assistance to the W.I.C.E.N. Group, as in 
an emergency capable assistants are very 
valuable. 

VHF GROUP 

Visitors are very welcome to the meetings 
of the VHF Group held on the fourth 
Friday in each month in the D.C.A. Work¬ 
shop Canteen, 86 Guilford Road, Maylands, 
at 8 p.m. 

A rather interesting and unusual par 
appeared in a recent issue of the West 
Australian VHF Group News Bulletin: 

“Help is wanted by the University Zoo¬ 
logy Department in tne form of “fox” hunt¬ 
ing. They desire to locate tortoises by a 
Direction Finding technique. The animals 
carry 27MC transmitters. Present aerials (a 
simple loop) are not sensitive enough. Any 
member with suggestions should contact Mr 
Burbidge of the Zoology Department.” 

Three beacons are now in operation with 
the Club station call sign VK6VF. The 
frequences used are 52.006MC; 144.067MC 
and 432.2MC. The beacons may be iden¬ 
tified by the automatic CW signal giving 
the call VK6VF with an approximate four- 
second key down period between call signs. 

Reports on the reception of these beacon 
signals will be appreciated by group 
members. 

TASMANIA 

To assist the holders of Limited Licences 
and others interested in learning the Morse 
Code, it is proposed to commence Slow 
Morse Transmissions on a frequency of 
52.2MC. 

The sessions will commence at 2000 hours 
(8pm) on Sundays, Tuesdays and Thurs¬ 
day evenings. 

Commencement date will be given over 
the Division News Broadcast from VK7WI 
on Sunday mornings at 1000 hours (10 a.m.) 

Acknowledgement will be appreciated at 
the end of each session from those making 
use of this service. 

BRITISH EXHIBITION 

In a recent edition of the English news¬ 
paper, “Electronics Weekly,” Pat Hawker, 
a very well-known communications corres¬ 
pondent and editor of a new RSGB publica¬ 
tion ‘Technical Topics for the Radio Ama¬ 
teur” (a series which has been running 
since 1958 in the Society’s journal) made 
some interesting observations on an exhibi¬ 
tion held recently. 

“At one time an amateur radio station 
could be visualised as a room crammed 
with racks of equipment. Today, as the 
1965 RSGB International Radio Communi¬ 
cations Exhibition emphasised, a complete 
station can fit easily on a small table or 
in a car, and still leave plenty of room. 

“Award for the best home-constructed 
equipment — in a record entry — went 
to a schoolmaster, Mr E. Sydenham 
(G3LOK), for a beautifully made mobile 
solid state equipment. The Horace Freeman 
award went to Mr J. J. Pink (G30QB) 
for a 1296MC converter and a regional 
award was won by Mr R. C. Marshall 
(G3SBA) for a compact SSB transceiver. 
There were many other kitchen-table units 
worthy of admiration. 

“In this connection, SSB transmitters be¬ 
ing made in Wirral by a constructional 
group, organised at a local evening insti¬ 
tute, illustrated well the educational value 
of group projects. 

“More than 17 high-quality SSB trans¬ 
mitters are being made at a cost to the 
individual member of less than £40, made 
possible by the use of group test equipment. 

“Manufacturers Award for new commer¬ 
cial equipment went for the second year 
running to T. Withers (Electronics), of En¬ 
field, for their new solidstate variable fre¬ 
quency oscillator intended for use with 144- 
MC transmitters and with the fundamental 
oscillator on about 6MC. Even thumping 
the stand made little difference to the note. 

“New solidstate units, including some 
very compact UHF converters, on the Green 
Electronic and Communication Equipment 
stand also caught the eye. 


“On the British Amateur TV Club stand 
was John Ware’s (G6RSA/T) 150-watt 70- 
M TV transmitter with a three-inch image 
orthicon camera channel by Terry Lane, 
set up for the live TV link with the 
TV Society’s meeting last Friday. Particu¬ 
larly active In. the London area are 
G60UO/T, OUH, PJE, NDT, OPB, AAQ 
and RSA, mostly pumping out 405-line 
transmissions in the 70M band. 

“Ignition interference suppression was 
featured by the Mobile Amateur Radio 
Society. 

“For those faced with the problems of 
learning Morse, gramophone records for 
this purpose were demonstrated on the 
RSGB stand. Those already qualified were 
challenged to prove their skill on the Royal 
Navy stand.” 

At the opening of the Exhibition, Mr D. 
A- Barron, G.P.O. engineer-in-chief, empha¬ 
sised the value of continuous liaison between 
professionals and amateurs in radio. “It is 
fair to say that major projects owe some¬ 
thing to this type of collaboration. Pro¬ 
fessional-amateur tie-up is always useful in 
the radio field,” he said. 

TERMINOLOGY 

A far-reaching change is to be made to 
the American usage of the time-honoured 
terminology “Cycles per Second” (Cps). 

The American Bureau of Standards has 
decreed that, in future, due to the wide¬ 
spread international usage, the term “Hertz” 
will replace “Cycles per Second.” 

This change will mean that Cps will be¬ 
come Hz, Me will be MHz and Gc will 
be GHz. 

The reason given for the change is that 
it is one more step towards a truly inter¬ 
national technical language. 

Will the time-honoured Amateur Band 
references 7; 14 or 144 Megs become 7; 
14 or 144 Mertz — what do you think? 


YOUTH RADIO SCHEME j 

With the school holidays in progress at 
the time of compiling these notes, only a 
limited amountof news was to hand. How¬ 
ever, the final comments from those associ¬ 
ated with the scheme, for 1965, leaves no 
room for doubting that progress will be 
even greater in 1966. 

VICTORIA 

At the end of the exams for the Ele¬ 
mentary Certificate, .three school clubs, Mac- 
leod Radio Club; Geelong East Technical 
School, and Essendon Grammar, each had 
11 members gain satisfactory passes. 

The first Victorian - iion club member, Peter 
Cole, of Balwyn, also gained the Elemen¬ 
tary Certificate. Peter is a student at the 
Camberwell Grammar School. 

NEW SOUTH WALES 

Elementary Certificates were awarded to 
nine students of the Kiama High School; 
three at Birrong Boy’s High School; six 
at Westlakes Radio Club; 14 from Waver- 
ley College; three members of the North 
Strathfield Boy Scout Radio Club, and a 
Post Group member, Geoffrey Puleston, 
who attends the Picnic Point High School. 

Prizes donated by the Overseas Tele¬ 
communications Commission to Elementary 
Certificate holders who gained over 90 per 
cent in the written examination were: 

Ross Steel (Lyneham High School) 99 p.c. 
David Truskett (Kiama High School) 97 p.c. 
Stephan Ford (K’grove North High) 97 p.c. 
Gregory Crease (K’grove North High) 97 p.c. 
Jeffrey Tan (Waverley College) 95 p.c. 

A donation of five pounds worth of 
books on electronics has been made to the 
Youth Radio Scheme as prizes for N.S.W. 
students, by Mr John Westmore, of Rose- 
lands Book Centre. 

This fine gesture coincided with the open¬ 
ing of Australia’s largest and most modern 
shopping centre. Q 
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PLAYMASTER 2 
STEREO AMPLIFIERS 

Pudh-Pull. 8 Watt per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 


Buyers please note: Due to 
component and production cost 
increases we regret the price of 
P.A. Amplifiers, Guitar Amps, 
and Stereo Amps, will be increas¬ 
ed in the near future. 


tourqij 

f 


GUITAR 

AMPLIFIERS 

10-Watt* Two Channel, with Twin 
Cone Speaker. £25/15/-. 

14*Watt. 4 Inputs. Rass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers . . £52/10/- 
60-Watt. 2 Unit 
4-12in Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 

{ re-set controls for frequency and 
ntensity. £5/5/- extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt* or us 14 Watt plus 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
Included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. £39 17 6 

45 Watt. £49 17 6 

60 Watt. £59 17 6 

4 Inputs. Bass and Treble Boost. 
Vibrato If required. £5/5/ extra. 



1965 

COMMUNICATIONS 


8 


R. TV and H.» January 
This outstanding receiver for Ham 
or General use. 

Wired — Tested 
Guaranteed 


£72/10/- 


With mechanical filter. 

£20 Extra 



TRANSISTOR CAR RADIO 

Push-button operation. High sensi¬ 
tivity. Tailored to fit most modern 
cars. 6v or 12v operation — state 
voltage. Polarity and speaker size. 

£29 Complete 


NEW RECORDING 
TAPE 

5V4” 850ft.1 2 6 

3ln Mylar L.P. 300ft .. 10 6 

544In Mylar L.P. 1150ft .17 6 

5*4in Mylar D.P. 1650ft .. 1 17 6 

7in P.V.C. 1200ft.1 5 0 

7in Mylar L.P. 1800ft . . 1 17 6 
7in Mylar D.P. 2400ft .... 2 15 0 
10'^ln Mylar L.P. 3500ft .. 4 15 0 
Post 2/6 per Spool. 


P.A. SPEAKERS 

S WATT 

8!n Units In Waterproof 
Projection Horns. 

15 Ohm Voice Colls. 


£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 


£7/5/- 

Line Output Transformers to suit. 
17/6 extra. 


P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll 16 ohm. 

£10/15/- 

15 Wan Katina. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 




I WEEKEND - HOLIDAY- EVENING 
I DEMONSTRATIONS AT C0LLAR0Y 

| PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 




‘iiiiiiiuimiiHiiHiiiiimiiiitiifiiiHiiiiiiiiiMiHiiiMmiiiitmiiniiiimtimiiiiitiiiiiiimiiittiiiiiitiiiiiHiiiiiuiitiiiiiimiiiiuiii : 

BATTERY 


CHARGER 


240 Volf A.C. Operation 

6V, 12V TRICKLE CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 


DE LUXE 


2 amp. 6V» 12V. TRC £5/15/- 

3 amp. 6V, 12V. TRC £6/12/6 

4 amp. 6V, 12V. TRC £7/12/6 

5 amp. 6V, 12V . . .. £7/19/6 

Post., N.S.W. 7/6. Interstate 12/6. 


IV4 imp.. 6v-I2v .. .. £4/17/6 

3 amp.£8/7/6 

4 amp.£9/17/6 

6 amp.£10/17/6 

10 amp.£13/17/6 

Roil or Air Freight on. 



Cross-over unit £1/12/6. 


PLAYMASTER 
BOOK SHELF UNIT 

To R, TV & H specifications. 
Mountain Ash, Maple or W'alnut 
finish. 

Complete £14/5/ 

Also to suit. 8 W.R. and new 
Magnavox HF5SIC Tweeter. 

£14/5/- 


REVERBERATION 

UNITS 

Latest design to suit organs, 
stereo, guitar, any hi-fi equip¬ 
ment. 

£2-17-6 each 

Post. 3/6. 


ELEGA 

REVERB. SPEAKERS 

Automatic addition of re¬ 
verberation to any existing 
amplifier. 

Handles 12 watts. 

£12-15-0 


CO-AXIAL SPEAKERS 
C.S-30. 12" 

V.C. 16 ohm. Cross over 3,000 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 watts. 

£13/19/6 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 
3,000 cycle. Frequency 
Range 40 to 20,000 cycles. 
Rated 8 watts. 

£7/19/6 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight Hlb. 


£4-9-6 



MULLARD-A.C.E. 

TACHOMETER 


Wired and tested. 

£10/7/6 

“Electronics Australia", July, 
August issue. Staff- max. revs., volt¬ 
age, polarity cylinders. 

METER ONLY 

£3-7-6 

INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

Post.: N.S.W., 5/i Interstate 7/6. 
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B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track, 3 Speed. 

£17/15/- 

4 Track, 3 Speed. Mono or Stereo. 

£22/12/6 

4-TRACK. 3-SPEED. 

3 HEADS. 

£24/15/0 

BRADMATiC HEADS 
Latest Vt Track. HI FI. 

£4/15/- Pair 


THE NEW COLLARO 
TAPE DECK 

Takes 7in spool. 

3 speeds 1%. 3 3 A. I'/i i.p.s. 

2 track £22. 

4 track £24. 

Write for particulars. 


TRANSISTOR POWER 
SUPPLIES 

lie. D.C. Input. 300v. 150Ma. 
Output plus 150 y. Output. 

£11/17/6 

Ilv. D.C. Input. 400v. 150Ma. 

Output plus 200v. Output. 

£14/17/6 


VARY. A.C.S. 

246-270V 50 cycle 5 amp. 
Provide Infinitely variable AC voltage. 

£14/15/- 

2Vi Amp as above 

£11/15/- 


PLAYMASTER 106 
AND 107 


sawt 




Feb. and March R. TV & H. 

106 

WIRED AND TESTED, £42 

107 

teskd AND £39/10/- 


ELECTRIC GUITAR 

Pickup Unit.. £4 7 6 

Accordion Pickup Units £4 7 6 
Harmonica Pickup Units 19 6 

Post., N.S.W., 4/i Interstate. 7/6. 


SPEAKER VENTED 
ENCLOSURES 

With Sin Twin Cone Speakers 

Fitted, £9/10/- Each 

Vented Enclonree for llln Speaker*. 

»**•«• £ 11 / 15 /- 


Transistor-lgnition 

HI-SPARK 

Simple Installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

£16/15/0 

Positive earth. 

£20/15/0 

State voltage and polarity. 
Post: N.S.W. 7/6* Interstate 12/6. 


CITIZENS BAND 

27.340 Men Fonet 102B 
10 Transistor Transceivers. 
Hl-Power. 240 MW. 
Range to 10 miles. 

£27/10/- each 


BELCON 

1 watt. 15 transistor, with squelch 
provision for two channels. 
Range to 60 miles under 
Ideal conditions. 

£40 each 


INTER. COM. UNITS 

2 Station Transistorised 

£5/15/- 

4 Station Including Master 

£10/2/6 



New 

Telephone Amplifier 

Transistorised. 

£5/15/- 

Poet 3/*. 


T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 

Post 7/6. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... 8 10 0 

Battery Mono . 9 15 0 

Battery Stereo . 10 15 0 


Battery Mono 45 r.p.m. 

In Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 




Send for full detallt on 
Radiogram Chanit , TV and 
Amplifier• 


ELECTRONICS Australia, February, 1966 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINIATURE F.A. AMPLIFIER. 
15 WATTS OUTPUT. 
Multlmach Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/- 

30 Watt. As above EL34 P.P. 

£25/15/ 

Watt. As above EL34 P.P. 

£37/15/ 
60 Watt. As above EL34 P.P. 

£42/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear oatpat £21/15/- 
5/20. As above.£32/15/- 

BATTERY-AC 
OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/- 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


TRANSISTOR P.A. 
AMPLIFIER C.A.-512 



12VDC Operation 
Output 20 watts 

Current consumption at max. output, 
2.2 amps. 

Input. High imp. mic. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 

Freq. Response: 

200 cps—6000 cps 
Dimensions 2in x 6V4in x 8'/sin. 
Complete with instruction book 
with circuit. All plugs. 

PRICE £28/15/- 


DYNAMIC 

MICROPHONES 





DM -391 Hl-Imp .. .. £1 15 0 

DM >175 Hl-Imp .. .. £2 7 6 

DMS-3 Hl-Imp . . . £2 15 0 

DM -305. 600 ohms or 

Hl-Imp, Suitable 
stand mounting .. £4 17 6 

DM-304. Dynamic 

Cardlold. 50 ohms 
or Hl-Imp. Suitable 
stand mounting .. £7 17 6 

CM -10 Crystal Hl-Imp 

Suit, stand mount. £2 10 0 
Post N.S.W. 2/6i Interstate 3/6. 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 



Ceramic Units. Sapphire 

Styll. £3 10 0 

Diamond Styll. £5 5 0 

Universal Ceramic Stereo 
Cartridge, Sapphire. 

Styll. £1 9 6 

Diamond Styll. £3 5 0 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 

Rln. 3 10 0 

I2ln.3 19 6 

5ln. 2 5 0 

Sin Tweeter. 1 17 6 

4ln Single Tweeter . . . . 1 7 6 

I2in Heavy Duty 20 watt £7/15/ 


P.A. REFLEX HORNS 

WITH UNITS 

5 Watt 8 ohm. 7 5 0 

10 Watt 8 ohm.13 5 0 

35 Watt 15 ohm.18 0 0 

N.B.; As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. • 

£13/15/ 

Po*. N.S.W. 11/6, Interstate 17/6. 



STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpieces 

SPECIFICATION .... 
Frequency Response 25—17000 cps. 

Nominal Power 1 watt. 

V.C. Imp. 8 ohms each channel. 

£3/17/6 posts/. 


PHILIPS 
DISC JOCKEY 

4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post. N.S.W. 7/6. Interstate. 11/6. 


MORSE KEYS 

New lightweight, fully adjustable units 

9/6 

As above with bur/er. 
Complete Mors* practice set. 

16/6 
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220S 4000 O.P.V. 

D.C. Volts 5, 25* 125* 500* 2500. 
A.C. Volts 10* 50* 250* 1000. 
Current. 250uA. 250mA. 

Resistance 0-1 OK, 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, .6, 6, 30, 120, 600, 1200 
3000, 6000 A.C. Volts. 6, 30, 120, 
600* 1200. D.C. Current* .06-6, 60 
600mA. Resistance. 6K* 600K, 6 m eg. 
60meg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable foi 
transistor os,. £7/19/6 Pos( s/ 

C.T.500 20K.OPV 

D.C. Volts, 2.5, 10* 50, 250, 500. 
1000. A.C. Volts, 10, 50, 250, 500 
1000. D.C. Current, .05, 5.50 

500mA. Resistance. 12K, 120K. 

1.2meg., 12meg. D.B. minus 20 to 
plus 62. 

£6/12/6 Post 5/. 

S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 250, 500 
1000. A.C. Volts, 2.5, 10. 50, 250 
1000 D.C. Current. IOuA, 2.5, 25. 
250mA, 10 amps. Resistance. 2K 
200K. 2M, 20M. D.B. minus 20 t< 
plus 62. 

£10/7/6 Post, 7/6, 



P.T.34 1000.0PV 

D.C. Volts. 0, 10 50, 250, 500. 
1,000. 

A.C. Volts. 0* 10, 50. 250, 500. 

1 . 000 . 

M.A. 1-100-500 RESISTANCE. 
£ 2 / 12/6 posts/. 

200H. 20K.OPV 

D.C. Volts, 5, 25, 50. 250, 500, 
2500. A.C. Volts. 10, 50, 100, 500 
1000. D.C. Current. 50uA, 2.5, 
250mA. Resistance. 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

£5/5/- Post, 5/. 

ALL PRICES NET. INC. S./TAX. 



V.T.V.M. 

27 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V, 0. 1.5, 5, 15, 50, 150, 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400. 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 D.B. to + 65 D.B. 

£21/5/- 

Post 10/. 

H.V. Probe to 30 KV, *4/2/6. 
T.M.K. Units, *26/15/- 


TEST EQUIPMENT 


" - * 

k 


H|lt 

4 # 

•»i»ii 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6; 5-inch £55/15/- 



MINILAB 

4 CHANNEL 

7in 1 MULTIMETER 

MICROPHONE MIX¬ 

£8-7-6 

ER PRE AMPLIFIER 

Post 5/. 

£3-17-6 

TRANSISTORISED 

Post SI. 

STEREO 

VARIABLE POWER 

SUPPLY 

PRE AMPLIFIER 

Range to 20V, 200MA. 

Suit Tape, Magnetic heads, 
Microphones. 

£9-7-6 

£5-15-0 

Post 5/. 

Post 5/. 

G.D.O. 

LEADER 

UNITS 

SWEEP & MARKER 

Leader. 810. 6-Band. 2 Meg. to 
260 Meg. Nuvis'orised. 240 V.A.C. 

GENERATOR 

Operation. Modulated. Calibration 

TV and F.M. 2 to 276 Megs. 5.$ 

Accuracy 2 per cent. 

Meg. Crystal for TV sound. Sweep 

£19/15/- 

width to 12 Megs. Model 531. 

T.E. 18 Lafayette. 8 Bands. 360 

£69-10-0 

K.C. to 260 Megs. 240 V.A.C. 
operation. 

Model 532 

£19/15/- 

£85-0-0 

Post N.S.W., 5/5 Interstate, 7/6. 

Post N.S.W., 15/1 Intentae *1/5/. 


PANEL METERS 



EDGE TYPE 

1 mA. Scaled. S. Meter. Stereo 
Balance. Tuning. £1/5/- 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 

Latest P series %ln Barrel 
50 mm A. 200 mmA. 1mA. 10 mA 
500mA, 1 Amp, 10 Amp. 15V. 

5##v - From £1/10/- 



T.E.20 RF SIGNAL 
GENERATOR 

Freq. I20KC—260MCS In 6 bands. 
Output (RF)—High lOO.OOOuV max. 
Low I OOu \ max. 

Output (Audio)—-400 cps approx. 8V. 
Modulation — 400 cps internal. 
Operation — 240V AC. 
Dimensions 7in x lO'/ain x 5'/tin. 
Weight — 91b. 

Complete with Instruction Book 
circuit. 

£13/5/- 

Post N.S.W. 7/6; Interstate 12/6. 


mmm 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band. 120 Ke to 390 Megs. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£14/15/- 

Posl. N.S.W. 7/6. Interstate 12/6. 


SIGNAL INJECTOR 

Transistorised-. Fountain Pen sired 
Unit for Signal Tracer In Radio. 
TV and Amplifier Service. 

£2/7/6 

POST 2/6. 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser 
Capacity 20 pfd to 2.000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor. leakage, 
impedance, transformer ratio, insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 

£25/19/6 



T.E.22 
AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bunds. 
Frequency response plus/minus 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 

£22/2/6 





VALVE TESTER 

Tests ail valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-had meter. 
Complete with tube chart. 

£13/7/6 

Post. N.S.W. 7/6. Interstate 12/6 

T.E. 50.-99—5011 

Checks. Nu Vistas, Compactrons* 
etc. 

£17-2-6 
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Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception* 


Cushen Broadcasts from Hilversum 

One of the latest inovations in the Radio Nederlands DX 
Jukebox program is a Pacific DX report, which is recorded 
in Invercargill for broadcast by the Hilversum station in its 
English language transmissions. 


in this area. We find that frequencies which 
are being used are also used by more 
powerful stations, and the major cause of 
poor reception is poor frequency allocation, 
apparently due to assignment of channels 
by theory instead of in practical reception 
conditions. The 0730GMT service uses 
15240KC, 19M band, which is too high for 
a good service in the summer months. 
Major European stations use 49, 41 and 
31M for this transmission time. The service 
at 1200 and later gives much better recep¬ 
tion, but is too late for an appreciable 
listening audience either in Australia or 
New Zealand. 

The transmissions in English are: 
0700-0730 on 15240; 1200-1300 on 15240; 
1400-1500 on 11795; 1530-1600 on 

11795KC. The DX session, “Hullo DXers,” 
is on the air on Saturday at 1230GMT. 


'T'HE new feature, “Arthur Cushen’s 
A Pacific DX Report,” will be broadcast 
in all 12 English language transmissions on 
the first Thursday of each month. As well 
as the Hilversum transmissions, it will be 
carried on the broadcast band and short 
wave from the relay station at Bonaire, in 
the Netherlands Antilles, for Africa and 
the American continent. 

The session will feature almost exclusively 
news from the Pacific area, and will be 
followed on the second Thursday by the 
Finland DX Report the third Thursday by 
the U.S.A. DX Report, and on the fourth 
Thursday by the Benelux DX Report, giving 
regular listeners a wide variety of news 
in the DX Juke Box session. This program 
runs for 30 minutes, and the DX informa¬ 
tion is only a part. The program includes 
music, answers to technical questions, sun¬ 
spot and SW reception predictions, and a 
technical survey of new items on the 
market and news on electronics in general. 

The program is heard on Thursday at 
0740GMT on 11970, 11730 and 9715KC. 
Other transmissions which should be heard 
include broadcasts at 1445GMT on 17810, 
15425; 1915 on 9590, 6025; 2015 on 15220; 
2115 on 9590, 6085 and 0145 on 9590KC. 

RADIO FREE EUROPE 

The highest frequency yet observed ip 
the 13M band is 21745KC now used by 
Radio Free Europe in Munich, Germany, 
with its transmissions to Eastern Europe. 
At 1000GMT a popular music program is 
heard and, with announcements, this con¬ 
tinues to 1100GMT when news in Hun¬ 
garian is carried. The station, which is 
received at fair level, suffers some jamming 
during the newscast. The Radio Free 
Europe organisation has its mailing address 
as the Radio Free Europe, Engineering 
Division, 2 Park Avenue, New York. Veri¬ 
fication is now on a white card with green 
RFE in bold lettering. The card states that 
RFE has transmitters at Munich, Germany, 
and Lisbon, Portugal, in the 75, 49, 41, 31, 
25, 19, 16 and 13M band, and on medium 
wave. 

This reception is also reported by Bob 
Padula, of Melbourne, Vic., who hears the 
RFE opening on 21745KC at 0935 in 
Czech. Another frequency, 21720KC, opens 
at 0935 in Polish. 

VQ03-VQ04 SOLOMONS 

Information on the plans to erect a new 
antenna by the Solomon Island Broad- 
I casting Service, to improve reception on 

I 3995KC for the area of the Island group 

has been received from the station officials. 

The stations now operating are VQ0 
1030KC 660W; VQ03 3205KC 500W and 
VQ04 on 3995KC with 5KW. The stations 
are on the air Monday to Friday 0725- 

1130, Saturday 0755-1130 and Sunday 0825- 
1120. On Monday the station has a service 
for schools from 2245GMT Sunday. The 


evening program includes BBC news at 
0915, and news from the ABC at 1100, 
while news in pidgin and shipping news 
is broadcast at 0745GMT. 

The station reports that regular mail is 
received from New Zealand, Australia, 
Papua-New Guinea, and the New Hebrides. 
DX reports are received from Japan, United 
States, South America and even Europe 
at certain times. A new eight-element aerial 
is at present under construction, and is 
due to be put into service this month on 
VQ04. This will improve the local signal 
within a radius of 700 miles, probably at 
the expense of reception in New Zealand 
and other areas in the South Pacific. The 
SIBS intends to try to improve the signals 
in the area, according to Mr R. W. 
McLeish, Broadcasting Officer of the Solo¬ 
mon Island Broadcasting Service, P.O. Box 
115, Honiara, Solomon Islands. 

RADIO BERLIN INTERNATIONAL 

The transmissions in English for the South 
Asia area from Radio Berlin International, 
East Germany, show some changes in the 
frequencies used, and Steve Thurlow, of 
Cabramatta, NSW, sends along the latest 
schedule. We have also had a request from 
the station for comment on the reception 


POPULAR STATION 

A recent survey conducted by the UN 
DX Internationale, in the United States, 
shows that the Radio Nederlands trans¬ 
missions from Hilversum, Holland, have 
been voted the most popular. This is similar 
to the recent British poll which placed the 
Dutch station in the same position. As 
regards DX sessions, Radio Nederlands 
again was placed first in this category. 

A rundown on the places of the most 
popular stations, Radio Nederlands 1, BBC 
London 2, CBC Montreal, Canada 3, Radio 
Prague, Czechoslovakia 4, Radio Sweden, 
Stockholm 5, Swiss Broadcasting Corpora¬ 
tion, Berne 6, Radio Australia, Melbourne 
7, Deutsche Welle, Cologne 8, and Voice 
of America 9. 

The most popular DX Session is DX 
Jukebox from Radio Nederlands, followed 
by Radio Sweden, Radio New York, Radio 
Australia, Radio Lisbon and Radio Buda¬ 
pest. 

SEYCHELLES ISLANDS STATION 

Information from the Department of 
Tourism and Information, P.O. Box 92, 
Mahe, Seychelles Islands, advised Dene 
Lyneberg, of Wellington, NZ, that they no 




Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits, Announce:— 

NEW LOWER PRICES FOR CLOSE TOLERANCE GOLD PLATED CRYSTALS 

FOR AMATEUR APPLICATIONS 

• 1.8 Mc/s to 14.999 Mc/s ± 0.005% in Style “D” holders, I in pin 

spacing. Amateur net £2/8/6 each including tax. 

• 15 Mc/s to 47.999 Mc/s ± 0.005% in Style “D” holders, Iin pin 

spacing. Amateur net £2/10/6 each including tax, 

• 48.0 Mc/s to 61.0 Mc/s ± 0.005% in Style “D” holders. Iin pin 

spacing. Amateur net £2/16/3 each including tax. 

• 100 Kc/s ± 0.005% in HC13/U holders, 1 in pin spacing* 

Amateur net £4/10. each including tax. 

• 1 Mc/s ±0.005% in Style “D” holders, lin pin spacings* 

Amateur net £4/10/- each including tax. 

• 455 Kc/s nominal Crystals for Filter applications in Style “D" or “E” 

(B7G) holders. Amateur net £4/10/- each including tax. 

* Specially designed for Crystal Calibrator purposes. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Crystal requirements. 

PYE PTY. LTD. 

CRYSTAL DIVISION 

la K1LPA ROAD, MOORABBIN, VIC. Telephone 95-2011, 95-6741. 
State Offices in Adelaide, Brisbane, Hobart, Perth and Sydney. 
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ALWAYS RELY ON R.D.S. 
HI-FI SPECIAL FOP 

FEBRUARY 


Using:-— 



I—Roland FAX ISO Stereo 
Amplifier and tuner com¬ 
plete — 10 watt* each chan¬ 
nel — Frequency response 30 
c/s to 40 kc/s. 

—2db at maximum output. 


2—Slimline Teak Cabinets fitted with 
Magnavox 8WR Speakers. 

I—1009 Dual changer fitted with ADC 
770 Cartridge and Diamond stylus. 

I—Teak base for changer. 

Price of Complete system including Safe? 
Tax £145/15/7. 

Suppliers of oil Rodio and TV Com¬ 
ponents—Meter and Multimeters 

H200 Multimeter £5/12/6 nett 

CT500 „ £6/9/4 nett 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical distributors 

Cnr. George ond Norris Streets, 
869 GEORGE ST., SYDNEY. 
Phone 211-0816, 211-0191 
Open Saturday mornings 


longer operate on 4990KC with 40 watts 
as has been the case for some years. The 
station advises that they moved to the 
medium wave band on July 20, 1965, to 
1336KC. Radio Seychelles will now be 
beyond reception outside the area of the 
Seychelles, but the new frequency is giving 
much better local service than when on 
short wave. The station did receive some 
reports when they were heard outside the 
Seychelles area on 4990KC, according to 
the Director of Tourism and Publicity, Mr 
D. O. Mathews. 

NEW FRENCH RELAYS 

Last month we featured news on plans 
by many international stations to operate 
relay bases overseas nearer the target area 
to which the programs were being directed. 
Now we learn of the plans of the ORTF 
in Paris to do likewise. The Office of the 
Radiodifusion Television Francaise in Paris 
has announced plans to establish high- 
powered relay bases in the French Somali¬ 
land to serve as a rebroadcast station to 
cover Africa, the Middle East, and Asia, 
and to build a further station in New 
Caledonia to cover the Pacific. In the South 
American area a station is to be built in 
French Guiana to rebroadcast the Paris 
transmissions for the Central and South 
American listeners. 


FLASHES FROM 
EVERYWHERE 

GUINEA Republic has two programs in 
French from Conakry, the first one is 
at 2200 to 2400 G.M.T. when using 9650 
and 4910KC. The second 0600-0830 is 
on 6155 and 4910KC. August Balbi in 
Los Angeles reports this reception and 
the 0600 transmission should also be heard 
in the Pacific when interference from 
Vienna, also on 6155KC, is not too severe. 


UNITED STATES station KGEI in San 
Francisco, which is operated by the Far 
East Broadcasting Company and carries 
gospel programs, is using a new 31M 
band channel, that of 9715KC. The 
station is on the air 0200 to 0400 G.M.T. 
with the service to South America. Pro¬ 
grams in English, Spanish and Portuguese 
from KGEI “The Voice of Friendship” 
are also on the air on 15240KC, 2230 
to 0200 G.M.T. 

TAHITI has made some slight frequency 
changes for the Papeete station, they are 
now on 11820KC replacing 11825, and 
6140KC has been replaced by 6135KC. 
The program opens in Tahitian, but the 
last three hours of transmission is in 
French. 

CONGO station at Leopoldville has been 
heard in French on 7170KC at 0400 and 
later at 0550. A news bulletin in English 
is presented, but sometimes the English 
bulletin is on the air at 0545 instead of 
0550. 

IRAN’S transmission over Radio Teheran 
has made a frequency change for the 
English news bulletin at 2100 G.M.T. The 
channel of 15115KC has been replaced 
by 7135KC and 11730KC is used also. 
The Teheran station has been using 
7090KC for this transmission, but the 
higher power on 7135KC gives the better 
signal of the two in the 41M band at 
2100 G.M.T. 

NIGERIA over the Lagos station has a news 
bulletin in English at 2100 G.M.T. when 
four frequencies, 15255, 11915, 9690 and 
7270KC are all carrying the session. The 
station signs off at 2215 G.M.T. after a 
further bulletin of English news. Signals 
indicate that 100KW is now used on the 
four frequencies. 

KIGALI is reported to be heard in the 
relays of the Deutche Welle programs by 
several readers, the session 1545-1615 
G.M.T. on 9695KC, 1745-1830 on 17805 
KC. A German transmission 2000-2110 
on 11770KC is also reported at good level. 


Knowledge That Has Endured With The Pyramids 


W HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civilization 
began in the Nile Valley centuries ago. Where did its first 
builders acquire their astounding wisdom that started man on 
his upward climb? Beginning with naught they overcame 
nature's forces and gave the world its first sciences and arts. 
Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such 
characters as Amenhotep IV, Leonardo da Vinci, Isaac Newton, 
and a host of others? 


Today it is known that they discovered and learned to in¬ 
terpret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner forces 
within their own beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it is extended to those who dare to use its profound 
principles to meet and solve the problems of life in these com¬ 
plex times. 



A SECRET 

method 

FOK THE 

mastery 

OF LIFE 


This Sealed Book—FREE 

Has life brought you that personal satisfaction, the sense of achieve¬ 
ment and happiness that you desire? If not, it is your duty to your¬ 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful |>erson it is obvious that every¬ 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of projierly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you a Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your’jx»rsonal affairs or 
manner of living, may. receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
To obtain your complimentary copy use the coupon l>elow or address 
Scribe L. B. T. 

The ROSICRUCIANS 

(AMORC) 

54 Customs St., AUCKLAND, N.Z. 


Use this coupon for FREE copy of book 



Scribe L.B.T. 

The Kosicruciuns (AMORC) 

54 Customs St., AUCKLAND, N.Z. 

Please send free copy of Scaled Book, which 
I shall read as directed. 

Name.. 


AMENHOTEP IV 

FOUNDER OF EGYPT’S 
MYSTERY SCHOOL 


Address. 
City. 
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HAVANA Cuba with the transmissions of 
Radio Havana in English to North 
America is now on the air from 0100- 
0600 using 6170KC. The same program 
is on 6135KC for the period 0330-0600 
G.M.T. The signals are best on 6135KC, 
the other channel suffering from inter¬ 
ference from other stations on the same 
frequency. 

ISRAEL has been heard in English 0900- 
1000 G.M.T. on Sundays, as reported in 
a previous issue, and news from Europe 
indicates this transmission, on the air on 
Sunday only, is also carried on 9009KC. 
These two frequencies are beamed to 
the Pacific, Africa, and Europe and the 
transmission continues at 1000 with one 
hour program in French, from the studios 
in Jerusalem. 

MONTE CARLO, home of Trans World 
Radio, is now on the air in German 
0835-0850, 1125-1140 on 7260KC, on Sun¬ 
day on 7235; 1930-1955 on 5943KC; 
Monday and Friday 1630-1655 on 5943. 
The transmission in English, is daily 0630- 
0745 on 7260KC. 

BERLIN International has been heard by 
one of our Victorian readers Desmond 
Tangey of Yallourn, who heard the 
station at 1200 G.M.T. on 15240K.C. The 
station at present is giving excellent recep¬ 
tion in the English transmission with 
Hullo DXers on Saturday at 1230 G.M.T. 
over Radio Berlin International. 

DENMARK is reported by John Heron of 
Croydon, N.S.W., as being heard on Tues¬ 
day, Thursday and Saturday from 0930 
to 1000 G.M.T. in English on 15165KC. 
The station has a DX session on Thursday 
at 0950, but is generally blocked by All 
India Radio, which also uses this fre¬ 
quency and sign on at 0955 ready for 
the transmission at 1000 G.M.T. from 
Delhi to the Pacific area. The Copenhagen 
transmission is generally spoilt for the 
last five minutes of the English broadcast. 

BAGDAD is giving good signals at 1030 
sign-on, using 15400KC. Our reporter John 
Heron of Croydon, N.S.W., states the 
program at the opening of this trans¬ 
mission is in Arabic. 

MADRID has a transmission in Spanish 
for its listeners in the Philippines, which 
is on the air 1030 to 1240 G.M.T. The 
station uses three frequencies for this 
Radio Nacional Espania transmission, 
9695, 11715 and 15420KC. The program 
from Madrid in French and Arabic is 
now 1330-1430, 1500-1700 on 9360KC. 

CAIRO has added an additional transmitter 
from 1800 to 2330 G.M.T., when it is 
beamed to Europe, they use the new 
channel of 9675KC, as well as the usual 
channels of 9475 and 11915KC. The three 
outlets carry a program in English from 
2130 to 2230 G.M.T. 

ADDIS ABABA in Ethiopia is reported to 
be heard on 1600-1700 on 6185 and 
9608KC and 1700-2000 on 6185KC 
according to the Swiss DX session. This 
home program of the Voice of Ethiopia 
in Addis Ababa has also been heard on 
the additional frequency of 5056KC, in 
the Amheric language, at 1730, according 
to Bob Padula of Melbourne, Victoria. 

ELIZABETHVILLE in the Congo is being 
heard in Europe on 11864KC at 1815 
and 2000 when news in French is given. 
Signals are strong from this 50KW trans¬ 
mitter, which according to the station 
announcement, is the only frequency in 
use on short wave by Radio Elizabethville 
at present. 

QUITO station HCJB has been noted on 
11775KC at fair level to 2200 G.M.T. 
The station has a program in German 
at 2000 and at 2030 carries a service for 
Scandanavian listeners. HCJB is also us¬ 
ing 15405KC, at the same time, this is 
another relatively new channel. At 2200 
the station on 11775KC closes and the 
program continues on 15115 and 17895KC 
in Japanese. 

OURENCO MARQUES station of the 
Radio Club of Mozambique has a session 
in Portuguese beamed to Europe. The pro- 

ELECTRONICS Australia, February, 1966 


gram, called “Transmission C,” is reported 
by the Swiss DX Session as being well 
received in Europe when using 15295KC 
from 1630 to 2000 G.M.T. The station, 
according to the announcement, also 
transmits on the 16M band, but this fre¬ 
quency has not been heard. 

HANOI in North Vietnam is reported to 
have sessions in English as follows: 0500- 
0515, 1300-1330, 1530-1600 on 9760, 9840, 
11640 and 11840KC. Transmissions in 
French are at 2245-2300, 0415-0430, 1400- 
1430 on 9840 and 11840KC, according 
to the World Radio Handbook bulletin. 

LISBON’S new transmission for listeners in 
Europe, “The Voice of the West,” in 
Lisbon Portugal is in French 1945-2015, 
in English 2015-2045, German 2145-2230 
on 6025 and 7130KC. The station an¬ 
nounces 7225KC for the 41M channel, 
but this is actually 7130KC. 

CAIRO is using two 16M band frequencies, 
in the transmissions of the United Arab 
Republic, according to Ern Suffock, 
Adelaide, South Australia. One channel, 
on 1790K.C, directs a program to Indo¬ 
nesia at 1400 G.M.T., while on 17920KC 
there is a session in English at 1400 
G.M.T. Cairo also has English at 2130 
G.M.T., when using the two frequencies 
9475 and 11915KC. 

MONACO station Trans World Radio at 
Monte Carlo is reported to be on the air 
on a test basis using the new channel 
of 11980KC. The test has been heard 
on a Sunday at 1530 G.M.T. Trans 
World Radio also have a transmission 
on 11960KC at 1600 when they close 
after a program in the Russian language. 
The test on 11980KC included frequent 
announcements for reports in English. 

ADDIS ABABA is reported by the Aus¬ 
tralian Radio DX Club to be heard on 
5056KC with a program in Amheric. The 
Ethiopian station has been reported with 
English at 1815 G.M.T. on this frequency, 
but this transmission does not appear to 
be of a regular nature. 

FRENCH GUIANA station of ORTF in 
Cayenne, has announced the installation 
of two additional transmitters. The new 
frequencies are 3385KC with 4KW, and 
4892KC with 1KW which carry the same 
program as the old frequency of 6170KC 
which uses 4KW. The transmis¬ 
sions in French are 1015-1130, 1615-0300 
and 1830-0400 on Saturday. News in 
French is at 1030, 2245 and 0100GMT. 

PRAGUE is testing for a new transmission 
in Swahili to commence this month, and 
the test transmission 1500-1530GMT is 
on four frequencies. 11990KC gives the 
best reception, and 15285, 9550 and 7340- 
KC carry the service also, while the 
6055K.C frequency is used for the pro¬ 
grams for Africans in Europe. 

PRAGUE has a new transmission at 1200- 
GMT when the frequency is 9560KC. 
The service from Czechoslovakia is at 
fair level but some interference has been 
noted from Tokyo on the same fre¬ 
quency. Prague in the transmissions for 
reception in Europe at 0700GMT on 
6055KC is also at fair level. This service 
is also beamed to the Pacific on 9505, 
15285, 15230, 21450KC. 

DACCA in East Pakistan, which is seldom 
reported, has been heard by Ern Suffock 
of Adelaide SA, when using 17640KC 
from 1030GMT onwards. Programs are 
of a local nature, but the signals are 
blocked before 0945 by Radio Moscow. 


BROADCAST 
BAND NEWS 

INDIA has announced that it is to install' 
two broadcast band transmitters of a 
million watts, in Calcutta and Bombay. 
The new transmitters are to be brought 
from the USSR and will help All India 
Radio to combat the propaganda trans¬ 
missions from Radio Peking according 
to the World Publications bulletin. 



Science 
Comes Alive 

With 

Transistor Kits 
Baek-to-school 
Projects 

learning Electronics and having fun with 
20 exciting projects from the big Philips kit. 

Also Beginners' 
Electronic Magazine 
FREE 

FOR ONLY $29.95 (£14.19.6) 

Your son can make — 

• Audio Amplifier • Push-pull Amplifier 

• Gramophone Amplifier • Bi-ampl!fier 

• Detectives Ear • 1 Transistor Radio 

• 2 Transistor Radio • 3 Transistor Radio 

• Intercom. • Sound Activated Relay 

• Time Switch • Universal Test Circuit 

• Electronic Organ • Pilfering Alarm 

• Burglar Trap • Morse Code Trainer 

• Morse Code Practice Set • Moisture 
Indicator • Traffic Beacon • Automatic 
Night Light. 

All of these projects are made without 
tools and the complete STEP-BY-STEP in¬ 
structions assume No Previous Knowledge. 

By giving him this practical kit, you can 
arouse his enthusiasm in this fascinating 
career, because he can make all these pro¬ 
jects alone and proudly show you the 
results. 

With every kit sold. Transistor Kits only 
supply free batteries and clip-on connector 
Also . . . 

FREE issue of NEW monthly magazine 
containing captivating electronic projects 
conforming with the science syllabus. These 
magazine projects use Philips Kit and 
easily obtained inexpensive local parts 
throughout. Circuits are designed to use 
these same parts over and over again. 

Learning electronics this way awakens 
an enthusiastic interest in physics, paving 
the way for a career in the fastest-growing 
industry in the world. 

Hurry now. to start him on this fasci¬ 
nating interest at the beginning of the 
school year. 

Send coupon to 

TRANSISTOR KITS 

69A CHURCH STREET, 
BRIGHTON, S.5 VICTORIA 
Phone 92-3159 

CLIP COUPON NOW 


Please hurry by return mail (tick) 

( ) Philips 20 project kit, $20.95 (£14/19/6) 

( ) Philips 8 project kit. $19.95 (£9/19/6) 

( ) Details of Transistor Kit Club (FREE). 

Cheque Money Order for £.. 

enclosed. 

Name . 

Address .. 
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TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 


including . 


Arisfon© 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 

We do not sell spare parts 

PETER 

G. BROUGHTON 

211 

George Street 

Sydney 

Tel. 

27-5831 


MAKE EXTRA MONEY QUICKLY 

Many modern opportunities for everyone 
everywhere. Make big money in spare time 
or start own business. Make big home profits. 
Plenty to choose from. Send stamp for full, 
free details now. No obligation. 

Dept. RH.29, Box 5070, G.P.O., Sydney. 


HONG KONG Commercial Broadcasting 
Station now uses three MW frequencies, 
the Cantonese service is on 1050 and 
1170KC and the English program is on 
1530KC. These stations are heard in our 
winter months about 1500GMT. 
PHILIPPINES. A new station heard well 
in New Zealand in late October, has 
been verified by an airmail letter and 
gives the details about the station and 
its operation. The newcomer is DYBB 
in Cebu operated by the Republic Broad¬ 
casting System, and has been heard on 
1520KC to close at 1600GMT. The 
station has the power of 1000W and 
uses an omnidirectional antenna. DYSS 

!; NOTES from readers should be sent 
!; to Arthur Cushen, 212 Earn Street, 

<! Invercargill, New Zealand. All times 
11 are in Greenwich Mean Time, add ! 
;> 8 hours for Perth, 10 hours for Sydney, j 
<; and 12 hours for Wellington time. All 
J | frequencies in kilocycles. J 

in Cebu is the sister station of DYBB. 
The key to the network is DZBB in 
Manila, which is operated by the Re¬ 
public Broadcasting System from its 
Quezon studios near Manila on 850KC. 
The new DYBB was officially opened 
on October 20, 1965, and the new 1000 
watt transmitter is giving much better re¬ 
ception than many Philippine stations of 
much higher power. 

ALBANIA. A powerful new station which 
we have observed opening at 1600GMT 
on 1525KC is now reported to be a new 


relay station in Albania which has been 
built by Communist China to relay its 
programs into Europe. This long promised 
relay station to relay Radio Peking into 
Europe has been heard widely in Europe 
as well as by us in New Zealand. The 
European report shows the schedule is 
1600-2100GMT and that the station has 
some interference in the European area 
from Vatican on 1529KC. The station 
has been observed opening with the 
Chinese anthem and then follows a pro¬ 
gram in Russian which is also carried 
on shortwave by the normal Radio Pek¬ 
ing transmitters. 

JAPAN. Some weeks ago we heard a pro¬ 
gram of the NHK First Network, broad¬ 
cast on 530KC to sign off at 1500GMT. 
This is the first time we have noticed 
use of 530KC by any Asian station, 
though the frequency has recently been 
used by Australia, which has three stations 
on the 530KC channel 2KM, 3UL and 
6DL. Our verification of the reception 
of the NHK program on 530KC has 
been received. This station is an experi¬ 
mental broadcaster and will soon be put 
into regular operation. The letter stated 
that the newi station on the frequency 
is still experimental, and they would 
appreciate further reports on the recep¬ 
tion at this distance. 

The new station has the experimental 
call J08AD, and is located at Morioka 
City, Iwate Prefecture, and has the power 
of 10,000 watts. The verification letter 
and card came from Yoshimasa Otani, 
Planning Division, Engineering Depart¬ 
ment, NHK, Toyko. O 


UHER 


HIGH-PRESTIGE TAPE 
RECORDERS 

MOW AVAILABLE IN AIL STALES OF AUSTRALIA 


REPORT 4000 FOR FIELD AND STUDIO WORK 


4 speeds, twin track 

Frequency response up to 20,000 cps 

4-way power supply 

Stable speed in every position 

Metal case in ever-ready leather bag 

12 Transistors, 5in spool 


UNIVERSAL 5000 

FOR BUSINESS AND EDUCATION 

• Full dictating and transcribing outfit 

• Automatic rewind and playback 

• Automatic and manual level control 





DESIGNED FOR A V.I.P.'s OFFICE 

• 3 speeds, twin track 

• Frequency response up to IE*,000 cps 

• 10 Transistors, 6in spool 


ROYAL STEREO FOR THE CONNOISSEUR 

• 3 magnetic heads 

• 4 amplifiers, 2 speakers 

• 2 professional VU-meters 


• 4 speeds, 4 tracks 

• 20 transistors, 7in spool 

• I I functions, including multiplay 

• Built-in slide-projector control 


STEREO PERFECTION 


STATE DISTRIBUTORS: 


N.S.W.: ATRAM PTY. LTD., 5 McLaren Street, NORTH SYDNEY, 

N.S.W. Telephones: 92-4177 (A lines). 

N.S.W.: TOMLIN'S RADIO, 528A Liverpool Road, SOUTH STRATH- 
FIELD, N.S.W. Telephone: 642-4215. 

VIC.: ATRAM PTY. LTD., 28 Wellington Street, ST. KILDA, VICTORIA 
Telephone: 51-4466, 51-4577. 


S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD., 140 Gawler Place, 
ADELAIDE, SOUTH AUSTRALIA. Telephone: 8-7171 (II lines). 

W.A.: MUSGROVE'S LTD., 223 Murray Street, PERTH, W.A. 
Telephone: 21-6611( 8 lines). 

QLD.: A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, 
QUEENSLAND. Telephone: 31-3081 (10 lines). 


120 


ELECTRONICS Australia, February, 1966 
































ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . • N.S.W. &c. 

• Write the above information 
clearly or, for preference, print 
it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


PWM AMPLIFIERS 

D. Me. (Atherton, Qld.) refers to an 
advertisment regarding a Pulse Width 
Modulated amplifier and asks whethei 
we would review it in our magazine. 

Although we have seen the advertisements 
to which you refer, we have not so far 
been approached by the people concerned 
to review this equipment. For the present, 
therefore, we regret we cannot offer much 
help. However, if you are interested in 
the principle of operation of Pulse Width 
Modulated amplifiers we did discuss this 
in the Answer Man pages of the July 
1965 edition. 

BEAT PHENOMENA 

B.C. (Nth. Fitzroy, Vic.), is not at all happy 
about our reference, in an article on 
musical scales and tuning, to a possible 
connection between musical beats and 
non*linear effects. He feels that non¬ 
linearity is not a pre-requisite to beats 
being heard. 

This is quite a classic topic for argument 
and because we knew it to be so, we tried 
to acknowledge the different points of 
view without specifically taking sides. It 
was irrelevant, anyway, to the mainstream 
of our topic. However, the fact that there is 
so much argument might suggest that it 
can’t be dismissed quite as lightly as you 
would be inclined to do. Much of it stems 
apparently from the idea that, while the 
instantaneous algebraic sum of multiple 
signals can be plotted on graph paper, 
shown on a CRO or rendered visible al¬ 
ternatively as movement of a loudspeaker 
cone, it does not follow that the ear can 
observe the effect quite as readily. If it is 
assumed that the ear mechanism does not 
have a response into the very low fre¬ 
quency regions entailed by musical beat 
phenomena, the question arises as to how 
the ear really hears the beats. Some think 
in terms of a rate of amplitude variation; 
some attach weight to normal heterodyne 
theory and seek to find a parallel in the 
total hearing function; still others like to 
put a foot in both camps. If you can put 
your hands on a copy of “Wireless World” 
for November 1952, you may be interested 
in what “Cathode-Ray” had to say on the 
subject. 

TRANSMITTERS, FM TUNER 
J. W. (Cronulla, N.S.W.), writes in support 
of a tuner for receiving the FM sound 
of TV stations. He would also like to 
see us describe a small transmitter to 
broadcast about 600 yards, which could 
be used in conjunction with a tape 
recorder for outdoor use. 

Thank you, J.W„ for your remarks and 
support for an FM tuner to receive TV 
sound. As we have stated previously, we 
will have to get more inquiries before we 
can spend the time on this project. How- 
lever, we are keeping a close watch on this 
idea and we will review the position from 
time to time. We have had a few requests 
for a“wireless microphone’* type of trans¬ 
mitter/receiver combination, but to date we 
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have not had a chance to produce any¬ 
thing of a practical nature. We may take 
another look at the idea in the future and, 
in the meantime, you may care to consult 
the P.M.G. authorities concerning the var¬ 
ious channels which are available for this 
kind of service, and the type of equipment 
which they would approve. 

RADIO SHACKS 

J. K. (Ryde, N.S.W.), says that many things 
conspire to deter the activities of radio 
experimenters in Australia. He believes 
that prices are too high, as also the 
sales tax on radio components. He 
suggests further that local Government 
authorities frown on radio “shacks” 
separate from the house and on large 
aerial systems. 

Thank you for your observations, which 
add to those in recent “Forum” instalments. 
Your complaint about radio shacks, aerials 
and local government authorities is one that 
has not recently been raised. Are these 
authorities generally as restrictive as those 
that you have experienced or do amateurs 
erect shacks and aerials first and ask after¬ 
wards? Other readers may care to express 
themselves on this one. 

MULTI-CHANNEL MIXER 

G. A. C. (Chadstone, Vic.), asks if we would 
consider the description of a fairly 
elaborate audio mixing unit, preferably 
transistorised and incorporating VU 
meters, magnetic pickup input and 
both high and low impedance micro¬ 
hone inputs. It would be desirable, 
e adds, to have the unit arranged so 
that it could be used for either stereo 
or mono, and to use “straight-line” 
mixing controls. Finally, he would 
like the “Answer Man” to explain the 
operation and purpose of balanced 
microphone lines and input circuits. 
As you have no doubt discovered in this 
issue, G.A.C., we have done more than 
consider the description of a transistorised 
mixer. Although the mixer we have de¬ 
veloped does not employ “straight-line” fad¬ 
ing controls, these could certainly be used 
if desired and available. The same applies 
to your request for VU meters. Although 
the metering circuitry to be described gives 
metering which closely approximates stan¬ 
dard VU meters, it uses standard move¬ 
ments for economy. However, there is no 
reason why special movements should not 


be used if desired and available, as the 
article explains. Your query regarding the 
operation and purpose of balanced and un¬ 
balanced lines and input circuitry has been 
passed to the “Answer Man,” who will 
try to answer it in the near future. 

STROBEFLASH 

R. M. (Belair, S.A.) says that he would like 
very much to see us describe an elec¬ 
tronic strobe unit capable of repeating 
flashes at a rate of between I and 40 
times per second. He thinks it should 
have interesting possibilities for action 
photographic studies. 

No, we certainly have not described a 
unit along these lines and we are not in a 
position to offer immediate help. We will 
make a note of your suggestion, however, 
and follow it up if the opportunity occurs. 
How such a device would compare with 
commercial strobe units would be one of 
the important considerations, since there is 
little point in getting excited about some¬ 
thing which you can buy cheaper as an 
imported item than you can build. This is 
true, for example, of ordinary electronic 
flash units. 

WANTS VALVE RECEIVERS 

N. H. (Sth. Otago, N.Z.), says that while 
“ELECTRONICS Australia” has ad¬ 
vanced with the times, it has also 
drawn away from the needs of younger 
readers. He would like to see more 
valve projects, suitable for construction 
from scrapped radio parts. He would 
also like to see the technical standard 
of more elementary articles like “Ans¬ 
wer Man” brought down closer to the 
technical level of beginners. 

We are by no means unaware of the prob¬ 
lem, as will be apparent from our editorial 
in the July issue. The fact is that electronics 
has taken on such a spread of interest 
that we are compelled to spread our avail¬ 
able coverage more thinly over a much 
wider range of subjects. We are very much 
alive to the needs of beginners but this 
does not mean that we can devote more 
than a fair share of the available space to 
their interests. The same remark would apply 
to any other reader group. Your letter has 
made a point, however, and while it can’t 
have the effect of triggering a whole series 
of beginners’ articles, it helps to ensure 
that we don’t overlook these younger 
readers. 


W 


MCmMCS Australia " INFORMATION SERVICE 

T O assist readers, ELECTRONICS Australia" conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to: Assistant Editor, ' ELECTpONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0-20 (2/-). Queries not accompanied by a fee will be 
answered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit dafa, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits wil| be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo¬ 
graphs of most protects are also available, from $0-50 for a 6in x 8in glossy print, postage $0-08 (9d). 

(7) ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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Special Purchase of Manufacturer's slock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

Che complete Kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Dials available for all States. Post and Packing extra. N.S.W., 10/; Interstate, 13/. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA10I 

XA102 

XB103 

MTC7I 


EQUIVALENT 

OC45 R.F. Transistor .5 t ti. 

OC44 One. Transistor.7 6 ea, 

OC75 AUDIO general purpose . 7 6 ca. 

OC71 General Purpose 


Duron type SIT 123 equiv. OC74 . 7 4 ea. 

Available in matched pairs at.IS pair 

AUDIO OUTPUT 

Post and parking on transistors 1/4 any quantity. 


A.W.A. 23 M E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free. 

“ “ NEW VALVES AT BARGAIN PRICES “ 


I A7GT .. . 

. . . 9 6 

3S4 .. . . 

. 10 

6J5 

. . . 7 6 

6SN7GT . 

. 9 4 

II 56 

9/6 

IC7G .. .. 

.. .. 3/ 

5Y3GT 

12 6 

6K7G 

. . . . 4/6 

6SS7 equiv. 

6SK7 8/6 

12A6 . .. 

.. . . 5/ 

II>8GT 

. . . . 9/6 

5V4G 

. 10/ 

6K8G 

. . 6/9 

6U7C .. . . 


12SK7 

. . .. 5/ 

IK5G 

.. .. 4/ 

6B8 

. . 10/ 

6Q7G equiv. 

6R6G 10/ 

6X5GT 

.. .. 7/6 

12SK8 

.. .. 5/ 

1K7G .. 

.. .. 4/ 

6C8G 

5 

6SA7CT 

9/6 

7C7 . . . . 

. . . . 3/6 

I2SH7 

. . . . 5/ 

1M5G 

.. . . 4/ 

6F6 .... 

10/ 

6SH7 

. . . . 5/6 

12AC7 

. . .10' 

866 . 

. . . . 15/ 

IP5G . . . . 

.. .. 2/6 

6H6 . 

3 6 

6SJ7 

9 6 

12AT7 

10/ 

954 

.. .. 26 


lOSG 
1T4 . 
304 
EE50 


2/4 

4/6 

7/6 

4/6 


Please add postage on all valves. 


955.2/6 

7163. 2/6 

EK32. 6/6 

F.L33.10/ 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
I 6V BATTERY PLAYER 

MONO £4/17/6 

STEREO £5/17/6 



Post 1 
Post Si 


Packing 


Packing, N.S.W.. 7/6. 
Interstate 12 6 extra 


NEW 240V. ELECTRIC MOTORS 



3300 R.P.M. can be sup¬ 
plied with or without 
4-speed reduction mech 
ilsm. Slxe 3‘/4" * 234 a 
Including spindle. 


27/6 Each 




£5/15/- 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in fcit-lincd enclosure 
Space for amplifier and batteries or power supply. 

Dimensions 15in x 13in x 7in. 

Post and Packing: N.S.W.. 9/* Interstate. 12/. 




•6 6 t 




NEW MULTIMETER —57/6 

POST FXTRA 

METER 0-IMA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
SUPPLIED COMPLETE WITH TEST LEAD 
_ RANGE 0-100.000 OHMS 

0— lOv 0—100% 0—500% 0—500M 4 

0—50% 0—10% 0— 1000% 

9—250% 0—50% 0—IMA 

0—500% 0—250% 0—100MA 


EXTENSION SPEAKERS 

New 6x6 speakers In case with volume 
control. 75/. Post: Interstate. 5/6; N.S.W., 4/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, 25/. Plus postage: N.S.W., 3/6; 
Interstate. 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, 27/6. Post.: N.S.W., 4/; Inter¬ 
state, 7/6. 

60mA H.T. Chokes, 7/6. Post.: 2/. 


SHOP-SOILED 60 M.A. 
TRANSFORMER 

285 x 285 

One 6.3 volt winding 15/- each plus 
post. N.S.W. 5/-, Interstate 6/-. 


P.M.G. PRESS TO TALK HAND 
SETS, 25/- each. 

Post and pack 3/-. 


NEW AMERICAN 
RECORDING TAPE 
At i List Price 

51 in 900ft Acetate .£ 1/2/6 

7in spool 1800ft Mylar . . .. £2/2/6 
5Jin spool 1100ft Acetate .. £1/5/0 
Sin 800ft Mylar.£1/5/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS. 

40mA prim.. 250v. Sec 225 x 225 with fi .lv 
Fil. Winding. 

*>7 /A N.S.W., 2/6; 

Interstate. 4/6. 

30mA 240v Prim. 150 x I50v. See. with 6.3v 
Fil. Winding. 

Postage: N.S.W.. 2/6; 
_ Interstate. 3/6. 

TRANSISTORISED SIGNAL INJECTOR, 55/- 

A MUST FOR QUICK TROUBLE SHOOTING 

Using TWO Transistors, complete with instruc¬ 
tion sheet and battery. Post free. 


27/6 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 


6in Per Mag . 35/ 

3iin Per Mag . 22/6 

Sin Per Mag .. 27/6 

5ln x 7ln Per'Mag . 32/6 

Post and Pack, 3/6 NJS.W.; Inter. 4/6 
6in x 9in Per Mag. 37/6 


3»/ain Per Mag Tweeter with Cross Over 

Condenser . 20/ 

6in x 6in Per Mag H%y. dty. 15 ohm 42/6 

8in per Mag ... 37/6 

lOin per Mag .. 47/6 

I2in per Mag . 67/6 

12in per Mag 20 watt . 135/ 


Post and Pack, 5/ N.S.W.; 7/6 Interstate. 

I2in Per Mag . . .. 67/6, Pent and Packing 7/6 NJS.W., 10/ Interstate. 
Speaker Transformers for above 6T, 5T or 7T 10/. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 

RESISTORS. CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the maufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg in i, 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/ per 100. Our Price, 20/ per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values.** 
List price, £5/10/ per 100. Our Price, 20/- per 100. Post and packing. 3/6 extra. 

The potentiometers are all current types and include switch pots, dual concentric and THB pots. 

List price, £6 per dozen. Our Price, 25/ per dozen. Post and packing, 2/6 extra. 

CDCC ^or a period with each lot of resistors, condensers or potentiometers purchased we will supply 

free: One New Valve Type 6U7G or IT4 as advertised on this page. 


New English Miniature 11x1 Switches 

These new miniature eleven-posi¬ 
tion single-bank switches arc 1” 
diam. with 1” spindle, they have 
silver-plated contacts and high 
quality insulation suitable for H.F. 
use. 



NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick ups and Sapphire Styli hare hut bee* superseded. We are selling 
same at LESS THAN HALF PRICE. Available In STEREO M 
£12/19/. POST AND PACKING EXTRA N.S.W., 19/» OLD., 

__ VIC., TAS., 22/ 6; W.A., S.A., 30/. 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 
5V*in x 3Viin, with 5/16in spindle.37/6 


Post. N.S.i 


5/; Interstate, 8'6. 


NEW 4-SPEED STEREO 

PLAYER F.O.R . £8/15/0 

NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 40/- per yard. 

Postage and packing N.S.W., 3/6i Interstate, 4/6. 

LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated. 6 band 120KC to 390 Megs 
Provision for crystal. £ 1 r 

Post N.S.W. 7/6; Interstate 12/6. * + 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers. 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 2 /d Inter¬ 
state, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger. 47/6. Post, N.S.W., 7/6; Interstate, !•/. 

As above. 6 or 12 v., at 2 amp., 27/6. Post, N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post, N.S.W., 3/6; Interstate t 4/6 i ^ 

1 

These j 
but an 
N.S.W. 

HEW 240V. A.(. MOTORS 

imall motors, size 3in x 3in x 3Viin, are 1-12 h.p. 

; only suitable for intermittent use. 29/6. Post 

3 6: Interstate 5 . 


itiiiiitlill 


THE NEW COLLARO 3-SPEED 

uiu naMna—i 

TAPE-DECKS 
2 & 4 TRACK 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

• J 7/k * • P»*«« control. • Takes 7ln spools. 

• Simplified controls. 4 Track. £24; 2 Track £22. OSC Colls, 19/. 



NEW BJ.R. TAPE DECKS 


_ l-speed 

and will take 7in spools. 

2 Track. £17/1 4 Track. £22/12/6. 


NEW IMPORTED "NATIONAL" 
TRANSISTOR SIX PORTABLES 

These small Portables, size 3iin x 2iin x 
Hin have excellent tone and good sensitivity. 
Selling at less than wholesale price. 

£12/17/6 (Post free) 

Supplied with leather case and earphones. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USB WITH THE COLLARO OR B.S.R. TAPE DECKS 

Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono £3/15/, stereo £6/10/, 240 power supply for above £3/10/. 




29 WATT.£26/17/6 

17 WATT.£21/17/6 

Post Extra on 15 Watt 
N.S.W., 10 ; Interstate. 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


NEW 17 & 25 WATT PA AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EFB6 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 
required at 20/ extra. 

Inputs provided for microphone, pick-up. and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier ... 47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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ELECTRONICS PUBLICATIONS (Australia) 


C^efebrate 10 years in £KeclronicS with the 1966 ranye of yuatily boobs 


Books on: 

Radio, Audio, Television Transistors and Electrical Engineering 
These include:—Books on Tape Recording, Test Equipment, Servicing and Problems, Hi-Fi 

and Radio Control of Models. 


Write to us at P.O. Box 107, Riverwood, N.S.W. for your FREE Brochures. 


NEW TITLES 


TRANSISTOR SUBSTITUTION HANDBOOK 
(Sixth Edition) 


by the Howard W. Sams Engineering Staff 
Fully up-to-date and accurately compiled bv 
computer, the sixth edition of this invaluable 
reference is now more complete than ever. In 
addition to the computer selected substitutions, 
manufacturers' recommendations for substitutes 
of their general purpose types are also included. 

Also included is the manufacturer of the 
transistor. NPN of PNP polarities, whether the 
type is germanium or silicon, and a terminal 
guide for each type listed. Accompanying text 
sections explain why transistor substitution is 
passible, when substitution is appropriate and 
when it is not. hew to choose substitutes, and 
the precautions that should be observed when 
a replacement is used. A semi-conductor diode 
cross-reference directory completes the compre¬ 
hensive coverage. 

The information In this handbook is applic- 
ab’e for use by everyone concerned with tran¬ 
sistor replacement—be it military, industrial, 
commercial, or home entertainment devices. 


128 pages. 


(Cat. Code No. SSH- 6 ). 
December. 21/6. 


POCKET DICTIONARY OF COMPUTER TERMS 

by the Howard W. Sams Technical Staff 

This new books offers in a compact and con¬ 
venient-sized volume over 850 authoritative 
and up-to-date definitions for terms, words, 
abbreviations and phrases used in computer 
technology. Included ar e terms for all types 
cf general and special purpose computers— 
analog, digital and hybrid. Students, program¬ 
mers. technicians, engineers and others will 
find this dictionary an invaluable reference 
source. 

(Cat. Code No. DCT-1.) 
96 pages. December. 


FUNDAMENTALS OF MODERN SEMI¬ 
CONDUCTORS 

bv Barren Kemp & R. H. McDonald 

Explains the intricacies of the various types 
of semiconductors being used in today's elec¬ 
tronic circuitry. For the individual who possesses 
some knowledge of transistor technology, this 
book will prove invaluable—not only as a 
source of learning, but also as a ready source 
of reference material. Technician, engineers, 
teachers and students will find the material 
presented . in easy-to-understand language with 
an absolute minimum of mathematics and for¬ 
mulas. 

M addition to a more detailed study of basic 
semiconductor electronics, this book includes 
enough background knowledge on transistor 
fundamentals to help the reader understand 
the theory of new devices. 

(Cat. Code No. FSK-1.) 

41/. 

SOLID-STATE POWER SUPPLIES AND 
CONVERTERS 

by Allan Lytel 

This handy reference book is a compilation 
of transistorised and solid-state circuits, includ¬ 
ing circuits for power supplies, converters, 
inverters, voltage regulators and electronic ripple 
filters. Some of the circuits use transistors, 
others use sillicon rectifiers, and a few use 
both. This is an easy-to-use source of infor¬ 
mation on the operation and application of 
solid-state power supplies. 

(Cat. Code No. PSL-1.) 
112 pages. October. 34/. 

TRANSISTOR TRANSMITTERS FOR THE 
AMATEUR 

by Donald L. Stoner W 6 TNS 

Complete construction details and operating 
instructions for a variety of practical projects 
and transistorised devices. 

(Cat. Code No. TTS-l.) 

36/. 


128 pages. 


Postage 1/2 each book. 


BACK LIST TITLES 


DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner (Cat. Code No. DIT-1). 

30/6 


ELECTRONIC COMPONENT TESTS AND 
MEASUREMENTS 

by Robert G. Middleton (Cat. Code No. 
TMM-1) 41/ 


ELECTRONIC ENGINEERS AND TECHNICIANS 
REFERENCE HANDBOOK 

by Electronic Teaching Laboratories (Cat 
Code No. ERH-1). 51 


ELECTRONIC TEST INSTRUMENT HANDBOOK 

bv Joseph A. Risse (Cat. Code No. ETI-^M 


RECENTLY PUBLISHED 


TRANSISTOR SPECIFICATION MANUAL 

by the Howard W. Sams Engineering Staff 
This manual lists the electric and physical 
parameters along with the manufacturers ol 
mere than 3.500 transistor types 

(Cat. Code No. HTA-1.) 
ISO pages. 41/| 


TROUBLESHOOTING WITH THE OSCILLOSCOPE 

by Robert G. Middleton 
This easy-to-understand book explains how 
to use a scope for isolating certain trouble ii 
any electronic equipment. 

(Cat. Code No. TOS-1. 
150 pages. 34/ 


DESIGN AND OPERATION OF REGULATEC 
POWER SUPPLIES 

by Irving M. Gottlieb 

This new volume describes several dozer 
different methods for controlling power supplie: 
output. (Cat. Code No. RPS-1. 

112 pages. 41/ 


SYDNEY Residents:— 

See the Technical & Electronic display of books at Roselands Bookshop. Inspect at your leisure in 
air conditioned comfort. Shop G3, opposite Coles Variety store, Fashion. Square Level, Roselands. 


R.S.G.B. PUBLICATIONS 

RADIO DATA REFERENCE BOOK 

Data for the radio designer, engineer and 
amateur presented in the form of curves, tables 
and charts. 136 pages bound in blue buckram 
linson. 19/11. 

AMATEUR RADIO HANDBOOK—Third Edition 
Covers the whole fie.d cf Amateur Radio 
transmission and reception from fundamental 
principles to station operation. Profusely illus¬ 
trated with nearly 700 line diagrams and more 
than 100 half-tones. 544 pages bound in 
maroon buckram linson. 55/6 (post 3/). 

A GUIDE TO AMATEUR RADIO—Ninth Edit. 

Provides the newcomer to Amateur Radio 
with all the basic information he requires on 
receivers, transmitters and aerials. Also explains 
how to obtain an amateur transmitting licence. 

8 / 6 . 

COMMUNICATION RECEIVERS 

Brings together in one cover a series of 
articles orginiaily published in the R.S.G.B. 
Bulletin. Consideration is given to the basic 
requirements, circuit details and component 
selection. A design for a high performance com¬ 
munication receiver for tne amateur is included. 

5/6. 

THE MORSE CODE FOR RADIO AMATEURS— 

Second Edition. 

A carefully graded selection cf exercises 
designed to make learning the Morse Code as 
simple as possible. 2/11 


R.S.G.B. AMATEUR RADIO CALL BOOK 

The most acurate and comprehensive list Of 
Amateur Radio fixed and mobile stations in 
the United Kingdom. Also lists stations in the 
Republic of Ireland. 9/11. 

SERVICE VALVE EQUIVALENTS-Fifth Edit. 

Contains the commercial equivalents of all 
the CV numbered valves, cathode ray tubes and 
semiconductors useful to the amateur. Also 
lists British Army. Royal Navy, Royal Air 
Force and U.S. Signal Corps valves. Pocket 
size. s/ 6 . 

Postage 8d each book 

TELEVISION SERVICING, a series of 4 volumes 
(Patchett) 

Vol. 1, 8 / 6 ; Voi. 2. 12/; Vol. 3, 8 / 6 ; 

Vol. 4. 13/. 

An F.M. Tuner: Theory and Construction 

(Adler). 8/6 

British Transistor Directory (Bradley) . . 15/ 

Dual Standard and 625-Line Television 

Receivers (King).is/ 

Electronic Gadgets for the Constructor 

(Bradley). 8/6 

Electronics Novelties for the Constructor 

(Bradley). 8/6 

Experiments for Students. Volumes 1 and 

2 (Lockwood and Dunstan). Each . . 7/9 

Extra Equipment for Your Tape Recorder 

(Rasheed).10/ 

Fault Location Exercises in Radio and TV. 

Volume I (Bohlman). 13 / 

How To Get The Best Out Of Your Tape 

Recorder (Guy). 15 / 

Introducing Hi-Fi (Rasheed).10/ 

The Oscilloscope Book (Bradley). 8/6 

Oscilloscope Equipment (Easterling) . . . . 8/6 

Practical Tape Recording (Guy).13/ 


Practical TV Aerial Manual for Bands. 1 

and 3 (Laidlaw). 8 /C 

Principles of Colour Television (Patchett) 26 C 
Problems in Engineering Science. Vol. 1 10/ 
Problems in Engineering Science. Vol. 2 

(Lockwood and Dunstan).13/ 

Radio Control of Models (Sommerhoff) 8/6 

Radio Servicing (1 Volume Edition) 

(Patchett).35/ 

Radio Servicing Instruments (Bradley) . . 7/S 

Radio Servicing Problems (Smith) 8/6 

Records and Gramophone Equipment 

(Bradley). 15/ 

Servicing Transistor Receivers (Pettit) . . 13/ 
Semiconductor Circuit Design (Leedham) 13 
Specimen Answers to TV Questions 

(Bailey and Bell).13/ 

Students' Handbook of Experiments in 
Electrical Engineering Science 01 

(Lockwood and Dunstan). 8/6 

Suppressing Radio and TV Interference 

(Morley). 8/6 

TV Preamplifiers for Bands 1 and 3 

(Morley). 8/6 

Television Synchronising Separators 


Television Timebase Circuits (Banthorpe) 8/6 
Transistors and Crystal Diodes (Bettridge) 8/6 
Using An Oscilloscope (Easterling) . . 11/6 

Radio and Television Servicing Electronics 

Servicing.15/ 

Progressive Problems in Electrical Engin¬ 
eering 1 .15/ 


DATA PUBLICATIONS: 


TV Fault Finding DB-5.10/1 

Short Wave Receivers for the Beginner 

DB-14.10/ 

Radio Amateur’s Operators Handbook 
DB -6 . 7/1 


Radio Publications: VHF Handbook, Beam Antenna Handbook. Cubical A.R.R.L, The Radio Amateurs Handbook 1966 (available next month). 

Quad Antennas, Novice and Technician Handbook, Better Shortwave A.R.R.L. Antenna Bock, Single Sideband for Radio Amateur and 

Reception and 59 Signals Understanding Amateur Radio. 

Postage 1/2 each book. 

PO. BOX 107 RIVERWOOD, NSW., AUSTRALIA 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


MUSICAL INSTRUMENTS AND AUDIO 
BY G. A. Briggs. Hard cover, 238 pages, 
81 x 5 inches. Published by Wharfe- 
dale Wireless Works Ltd., Bradford, 
England. Available from technical book¬ 
sellers, price 48/6 posted. ($4.85.) 

With the release of this sixteenth book 
from the Briggs-Wharfedale combination, 
one is prompted to speculate whether it is a 
case of a loudspeaker manufacturer sponsor¬ 
ing books or the reverse. Perhaps we should 
remark that it—or they—manage to do both 
jobs rather well! 

In this book, G. A. Briggs discusses 
original sources of the sound which his 
loudspeakers are called upon to handle—the 
voice musical instruments. I use the word 
“discuss” with the idea that it may convey 
overtones of informality—a kind of chatting 
in print. 

To cover a subject like this in 238 pages, 
an official textbook would need to be sys¬ 
tematic, concise and occupied with detailed, 
if rather dry, data. 

But this isn’t the spirit of Briggs. He 
browses through his chosen subject, picks 
out the things that interest him—humour 
and all—and sets them down, on the as¬ 
sumption that they will probably interest 
other people. And he isn’t far wrong, be¬ 
cause it’s difficult to scan his book without 
getting caught up with what he has to say. 

The contents of the book are indicated 
best by a run-down of the chapter headings: 
General Principles—Various Sounds — Var¬ 
ious Instruments — Characteristics of In¬ 
struments — Formants — Distortion In 
Sounds — Distortion In Reproduction — 
Organs — Electronic Organs — Pianos — 
Tuning — Music In Schools — Conclus¬ 
ion, Appendix, Index. 

Within the ambit of these chapter head¬ 
ings is a lot of interesting and informative 
reading for those who may want to build 
up their background on the subject in the 
most painless possible fashion. You might 
come across a few points that you would 
like to debate with the worthy G. A. B. — 
I know I did—but discussions are always 
like this, whether by word of mouth or page 
of print. 

Good, technical, sitting-up-in-bed reading! 

Our copy came from McGill’s Authorised 
Newsagency, 183-185 Elizabeth Street, 
Melbourne, Cl. (W.N.W.). 


ELECTRIC MODEL CAR RACING by 
D. J. Laidlaw-Dickson. Cloth bound, 
124 pages, 81x51 inches. Published 
by Museum Press Ltd., London. Avail¬ 
able from booksellers, Australian price 
32/6d. ($3.25). 

Model car racing has emerged in the 
past few years as a serious hobby, and 
has now advanced to the stage where it is 
a serious challenger for the pre-eminent 
position that model railways have held 
for many decades. Evidence of the deep 
seated interest in this hobby is to be found 
in the increasing number of books appear¬ 
ing on the subject. The author of the 
book under review is also the editor of a 
British magazine entitled “Model Cars”, 
which is devoted entirely to the subject, 
so he should be able to present the subject 
with authority. In fact, Mr Laidlaw-Dickson 
deals very comprehensively with the sub¬ 
ject, and his narrative is illumined through¬ 
out with the light of the true enthusiast 
for his subject. 

In common with most other hobby-type 


equipment, model car racing sets, and the 
accoutrements which the enthusiast likes to 
have for the sake of realism, are expensive. 
For this reason, one feels that the real 
value of this book for the modeller lies 
in the chapters which tell how to make 
model cars and tracks from toys and 
material available cheaply. It is doubtful 
that this is quite so delightfully easy as the 
author suggests, and it is to be hoped, for 
the sake of the unskilled modellist who 
might be tempted to try his hand at con¬ 
struction, that it is not too much harder 
than is represented here. 

Appendices contain information about 
competition rules of the Electric Car 
Racing Association, international car racing 
colours, and electro-plating. (H.A.T.) 


ELECTRONS AND WAVES by John R. 
Pierce. Soft cover, 226 pages, 71x41 
inches. Published by Heinemann Edu¬ 
cational Books Ltd., London. Available 
from booksellers, price 9/6d. ($.95.) 

This excellent little book contains a wealth 
of information on basic radio theory, 
and first year technical students will find 
it a useful summary of elementary principles. 
Mr Pierce assumes that his readers have 
acquired the necessary background of 
mathematics and physics before tackling 
the subject of radio, so this book is for 
the serious student, not for the dabbler. 

The first chapters are concerned with the 
laws of physics that govern the motions 
of particles and waves, then a whole 
chapter is devoted to the important 
equations of James Clerk Maxwell, the 
Scottish genius who discovered the laws 
which are fundamental to the science of 
radio transmission. The final chapters are 
concerned with transformer theory, valve 
amplification, travelling wave tubes, and 
transistors. In the preface, the publishers 
promise a second volume for more 
advanced study. (H.A.T.) 


HI-FI AND TAPE RECORDING GUIDE, 
edited by Keith Winser. Soft covers, 
132 pages, size 91 x 51 inches. Pub¬ 
lished by Keith Winser, 351 Elizabeth 
Street, Melbourne. Available from 
booksellers, price 10/ ($1.00). 

This publication contains a good deal 
of information of a non-technical kind for 
the benefit of the high fidelity enthusiast 
whose technical knowledge does not extend 
beyond the ability to recognise that a thin 
black disc with grooves is a gramophone 
record. It does a good job of explaining 
some of the complexities of audio equip¬ 
ment in non-technical terms, and has the 
advantage, as far as the Australian reader 
is concerned, that it deals with local condi¬ 
tions, and that the equipment it describes 
is all available here. 

It is an annual publication, and the 
current issue is the fourth. Much of the 
material it contains has already appeared 
in past editions, but on the other hand 
there is also a considerable amount of new 
material this year, an innovation being a 
section on Australian music. More space 
has also been given to tape recording than 
in previous issues. (H.A.T.) 


MULLARD OUTLOOK for September- 
October has circuit and constructional de¬ 
tails for a transistorised stereo pre-amplifier 


suitable for use with a 5W amplifier 
described in an earlier issue of the magazine; 
a list of Australian television channels 
showing stations on each channel and 
operating frequencies; technical data about 
a new range of silicon planar transistors 
and suggested circuit applications; Part 3 
of an article about micro-wave cooking; 
and an article for servicemen dealing 
with customer relations. Shorter items deal 
with an electronic tachometer, matching 
and equalisation of piezo-electric pickups, 
and new products reviews. (Mullard- 
Australia Pty. Ltd., 35-43 Clarence St., 
Sydney.) 

RADIOTRONICS issue of December 
contains the following: Electronic Heat 
Controls for Appliances and Domestic Heat¬ 
ing; Low Level R.F. Amplifier Circuit De¬ 
sign: Electronic Technology in Medicine. 
Under the heading “Important Announce¬ 
ment” the magazine carries a notification 
that no new annual subscriptions are be¬ 
ing accepted, and that from January 1966 
“Radiotronics” will be available quarterly 
at a cost of 5/ ($0.50) a copy from the 
Sales Dept., Amalgamated Wireless Valve 
Co. Pty. Ltd., Private Mail Bag, Ermington, 
N.S.W. 

MEASUREMENT NEWS, published in 
the U.S.A. by Hewlett Packard, has infor¬ 
mation about the following products: Model 
5060A Cesium Beam Frequency Standard; 
Model 6832A continuously variable 
(±20V DC) Power Supply/Amplifier with 
zener controlled line, load regulation of 
.02%+5mV and ripple down to 2mV RMS; 


Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

Stott’s renowned home-study courses 
can raise your pay. Each course has 
been prepared by highly-qualified 
professionals. Stott’s step-by-step in¬ 
struction plus the personal tuition of 
expert instructors will ensure fast and 
thorough progress. 

( ) Radio for Amateurs ( ) Mechanical 
( ) Automobile Mechanics , Draftsmanship 
( ) Diesel Engineering < ) gS £ P,an 

( ) Machine Shop ( ) Boiler 

Practice Attendants’ 

( ) fitting. Lathe Work 
( ) Milling, Grinding < ’ 

( ) Shaping, Planing, ( ) Structural 

Slotting Draftsmanship 

Stott’s curriculum contains over 100 
courses. 


POST THIS COUPON NOW • --- 
STOTT’S TECHNICAL CORRESPONDENCE 
COLLEGE 

157 Flinders Lane, Melb. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 45 
Gilles St., Adelaide. 1130 Hay St., Perth. 
Please send me your prospectus on 


MR. 

MRS. 

MISS 

ADDRESS 


AGE 


I understand that no sales representative 
will call on me. RH266. 
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Model 537A Coaxial Frequency Meter for 
3.7-12.4GC; Model 8875A Differential 
Amplifier, DC to 75KC, 1-1000 gain; 

HP5245L Counter with Model 5252A Pre- 
scaler; Model 7001A X-Y recorder for 
accurate plots of low-level DC signals; 
Model 414A Autovoltmeter, a digital instru¬ 
ment with automatic range and polarity 
selection. Hewlett Packard are represented 
in Australia by Sample Electronics (Vic.) 
Pty. Ltd., 9-11 Cremorne Street, Richmond, 
E.l, Vic. 

STC COMPONENTS AND EQUIP¬ 
MENT REVIEW for December, 1965, de¬ 
scribes an Italian-made HF radio receiver, 
Type FRX/SB3, available from STC, Syd¬ 
ney; the Type 2050-A thyratron, which is 
a four-element gas filled thyratron for relay 
and grid-controlled rectifier service; a new 


60kW RF power tetrode available with 
forced air cooling (Type 4JC/300J) or 
vapour cooling (4ZC/300J); the QLD and 
QLZ series of transverse flow blowers; a 
new range of low-cost solid tantalum capaci¬ 
tors; radio relay equipment Type ML5, 
frequency band 403 to 530MC and base 
band 6 to 108KC; ITT Intermetall silicon 
PNP transistors; and Type 25 precision 
miniature DC relay. (Industrial Products 
Division, STC, Moorebank Avenue, Liver¬ 
pool, N.S.W.) 

STANDARDS ASSOCIATION OF AUS¬ 
TRALIA has announced the issue of the 
following new Standards: 

Australian Standard C354, Power Trans¬ 
formers for Telecommunication and Elec¬ 
tronic Equipment. This has been prepared 
by the association’s Electronics and Tele- 


NEW TELEVISION ENCYCLOPAEDIA 








5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 

SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


-CLIP THIS NOW 


Standard Publishing Co. Pty. Ltd., 

45 Chandos Street, St. Leonards, N.S.W. 

Please send me for 10 days trial the complete 5-volume set Television Encyclopaedia 1 
am at liberty to return these books within 10 days of my receipt of them. If I decide 
keep them 1 will pay £1/0/0 deposit and £2 0/0 per month until the total sum of 
£16/16/0 is paid. 

NOTE: The books cannot be purchased separately. 

NAME ...... 

ADDRESS ..... 


OCCUPATION 

SIGNATURE 


PARENT’S OR GUARDIAN’S SIGNATURE 
(If under 21) 


E.A. Feb. 66 


communications Committee for the guid¬ 
ance of manufacturers and users of power 
transformers, and interests concerned with 
the testing of such equipment, and to 
establish the mechanical, electrical, and 
climatic properties of the transformers. It 
lays down requirements covering classifica¬ 
tion and rating of the transformers, and 
includes an extensive series of mechanical, 
electrical and climatic tests. Price is 12/ 
($1.20) a copy, plus handling charge. 

Australian Standard C302, Types of 
Enclosures for Electrical Equipment. This 
is concerned with enclosures most 
commonly used for protection of equip¬ 
ment up to 660V, and gives definitions 
according to purpose and identification 
letters allotted for marking, and specifies 
a basic requirement by which the effective¬ 
ness of each enclosure can be assessed. 
Protection for personnel and equipment are 
also covered. Price 10/9 ($1.08) plus 

handling charge. 

Australian Standard C358, Dust-excluding 
Ignition-proof Enclosures for Electrical 
Equipment. This Standard has been pre¬ 
pared by the association’s Committee of 
Electrical Equipment in Hazardous Loca¬ 
tions for use in conjunction with the SAA 
Wiring Rules, and for the guidance of 
users, manufacturers and statutory authori¬ 
ties concerned with the operation of elec¬ 
trical equipment in dust-laden air in which 
there is risk of fire or explosion. A com¬ 
prehensive table sets out characteristics of 
combustible industrial dusts. Price -10/9 
($1.08) plus handling charge. 

Copies of these Standards are available 
from offices of the Standards Association 
of Australia in all State capital cities, and 
Newcastle. 


ROAD SAFETY | 

Continued from Page 14* 

in lane, on a limited-access road such 
that only properly-equipped cars may 
enter (no cyclists, pedestrians, straying 
animals or even fallen trees!), which 
they may only enter and leave at cer¬ 
tain points. (Arrival at such points would 
in some way be signalled to each car.) 

(The second part of this article, to be 
presented next month, deals with the 
authors* suggestion for an electronically 
equipped car which, it is claimed, would 
provide a very high order of safety with¬ 
out the need for specially constructed 
highways, buried cables, or roadside 
electronic equipment. 

While a somewhat controversial sub¬ 
ject we are presenting the description in 
the hope that it will stimulate interest 
and discussion in this very vital subject. 
—Editor.) 

REFERENCES: 

1. F. N. Platt: Traffic Safety Research; Ford 
Motor Co. 

2. Electronics Australia, Sept., 1965. 

3. Sir William Glanville: Surface Transport 
in 1984; New Scientist, June 11, 1964. 

4. F. R. Hulscher: The Co-ordinated Traffic 
Signal Control System in the City of 
Sydney; 1REE lecture preprint, Oct., 
1964. 

5. L. E. Flory, G. W. Gray, R. E. Morey, 
W. S. Pike, C. O. Caulton; Techniques 
in a System of Highway Vehicle Control; 
RCA Review, Sept., 1962. 

6. C. G. Giles: Guiding and Controlling 
Cars by Electronics; New Scientist, VoL 
15, P. 664. 

7. C. J. Milner: Safe Headway in Road 

Traffic; Aust. J.Sci., Vol. 27, Sept.. 
1964, p. 83. Q 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.50 (5/) per line. Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the March issue must reach our 
office before February 9th. Address your advertisement to the Advertising Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. 
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WHY BE PUSHED AROUND . . . SURPRISE ANY 

DON’T BE BULLIED! 

WHO DARES ASSAULT YOU! 

You Too Con Become a Fearless Exponent Of 

CHINESE KUNG-FU KARATO 

.. . the authentic Chinese, Self-Defence Art that 
DISABLES INSTANTANEOUSLY ON CONTACT 


Because of religious belief forbidding the ancient 
Chinese monks from carrying weapons, this weapon¬ 
less system of superhuman fighting was founded and 
developed by them to such an extent that they 
could successfully resist and defeat blood-thirsty 
robbers who attacked and slayed them just for the 
robes and trinkets they wore. Taught exclusively 
and handed down only to selected disciples, who 
were sworn to complete secrecy, this devastating art 
with its amazing power to paralyse, borrow or 
multiply fighting strength ten-fold and to disable 
instantaneously on contact even the strongest man 
on earth without the use of brute strength is now 
completely revealed and brought up to date for the 
first time in the English language by Leong Fu, the 
acknowledged greatest living master of Kung-Fu 
Karato today. 


LEARN QUICKLY AT HOME, THIS FASTEST, EASIEST, AND MOST 

EFFECTIVE SELF-DEFENCE SYSTEM OF ALL TIME! 

Ask any high-ranking blackbelt Karate or Judo expert who has made the mistake of fighting 
a Kung-Fu master and he will tell you why he would rather fight any five armed persons 
trained in any other form of combat than meet just one unarmed KUNG-FU MASTER. That 
is because what they learned from Karate, Jiu-Jitsu, Judo, Aikido, the so-called Westernised 
Kung-Fu and all other martial arts combined, actually consist of only a small part of 
authentic Chinese KUNG-FU fighting which leaked out of China to Japan in ancient days to 
found their combat systems. 

AGE, BODILY SIZE, SEX AND SUPERIOR STRENGTH PONT COUNT! 

Because KUNG-FU disables ON CONTACT and because KUNG-FU uses amazingly 
simple secret anatomical movements and steps instead of brute strength to overcome 
attackers, sex, size and age does not matter very much. In fact, the greatest KUNG-FU 
master of all time, the Honorable Lee Hua-Tsein (Sheng Dynasty) was a slender scholarly 
looking man. Yet this man developed this super-human skill to such an extent that his 
name was feared throughout the Orient in his time. When he was finally invited by the 
Emperor of China to demonstrate his skill, the Emperor was astonished to find the man 
whose very name was enough to put to flight the most ferocious ruffian, was not a fierce 
giant, but a simple, gentle, quiet, scholarly man who stood barely five feet and weighed 
less than 1001b fully clothed. Not much of a person to look at, but nonetheless a man 
who put out of action within a few minutes, 20 hand-picked members of the famed IMPERIAL 
GUARDS. 

YOU CAN PARALYSE A 3001bs THUG WITH JUST ONE FINGER OR 

EVEN ONE TOE! 

No longer need you stand helpless while you or your girl-friend are being assaulted, 

insulted, bullied and humiliated by trouble-seeking bullieg because henceforth you can send 
them flying in every direction. Amazingly enough, many of these techniques can be executed 
without great strain because they DISABLE ON IMMEDIATE CONTACT. 

By just pressing a finger or toe on the right spot of your assailant’s body you can 

paralyse, render unconscious or escape from deadly grips. You can quite easily flatten 
bullies three times your size, leaving them helplessly stunned on the ground. 

YOU LEARN techniques that can OUT-WIT, OUT-FIGHT. OUT-MANOEUVRE NOT JUST 
ONE OR TWO. BUT THREE. FOUR. FIVE OR EVEN A SMALL MOB OF ARMED 
HOODLUMS. And in order to safeguard vourself, many of these techniques are delivered 
with a minimum of close body contact. With your new* power NOTHING CAN SCARE 
YOU, and you can live with full confidence in the knowledge that you can defend your¬ 
self. protect the weak and deal successfully with ANY MAN, ANY ASSAILANT. ANY 
TIME. ANY SITUATION AND ANYWHERE. With KUNG-FU KARATO. I guarantee 
you the ability to live, to work and to walk without fear. 

For Complete FREE DETAILS, send your name and address to me by AIR MAIL, and 

I will send you my FREE PROSPECTUS, ALSO BY AIR MAIL. 

Send in the coupon TODAY! NOW! This offer may never be repeated again. 


MAIL THIS NO-RISK COUPON TODAY 

HONORABLE MASTER LEONG FU 
(Dept. K/l), 119 Anderson Rd., IPOH, MALAYSIA. 
Please send by air free details of Chinese Kung-fu Karato to: 


NAME 


ADDRESS . (Dept. K/l) 
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LATE 

FINAL 

EXTRA 


Now available, 
Radford 15 and 
25 watt ampli¬ 
fiers, loudspeak¬ 
ers and SC-ZZ 
control units. 



THE MONTHLY NEWS SHEET FOR ALL 
HI-FI ENTHUSIASTS .. . FEBRUARY, 1966 


Gramdeck 


Quality tape recorders, 
£24/10/-. Fret 14-pa«t book 
on request. 



SYDNEY GETS 
NEW AUDIO 
SERVICE AND 
SALES CENTRE 


Sydney high-fidelity enthusiasts will wel¬ 
come the establishment of a new Audio Centre, 
where the three operations of sales, service 
and distribution are now located on the one 
site. The address is the Astor Theatre Build¬ 
ing, 166D Glebe Point Road, Glebe. It is a 
convenient location, only two miles from the 
G.P.O., and parking space is available right at 
the door. 


SERVICE 

H. BEN WILSON 

S.M.I.R.E.E., M.S.l.T. 

Late Chief Electronic Engineer 
Precision Engineering 

ASTOR THEATRE BUILDING, 
166D GLEBE ROAD, GLEBE, N.S.W. 

Telephone 68-4283 


This is the authorised service centre for Ferrograph, 
Goodmans, Quad and Rogers equipment . . . also B and O, 
Beocord and Labcraft. Also (on behalf of Filmotype (A’asia) 
Pty. Ltd.) for Photo Composing machines and photo¬ 
mechanical equipment. 

In addition, this is the authorised sales and service centre 
(on behalf of G.R.D. Instruments, Victoria) for FH46 Beta 
Ray gauges, FH88 coil winding machines, Goring Kerr metal 
detectors and bevel controllers, U.I. ultrasonic cleaners. 


SALES 

ASDIC STEREO HI-FI 

ASTOR THEATRE BUILDING, 

166D GLEBE ROAD, GLEBE, N.S.W. 


Telephone 68-1014, 68-1453 


This is the retail centre for all the most respected brands 
of equipment, including ADC, Decca, Shure, B and O car¬ 
tridges and stylii . . . Decca, JH, Pritchard. SME, B and O 
arms . . . JH, Dual, Garrard, Thorens, Labcraft turntables 
. . . Roland, Radford, Quad, Leak, Fisher, Star amplifiers 
(also Trio when available) . . . KEF, Radford, Goodmans, 
Wharfedale, B and O Speakers . . . Beocord, Brennell, Tand- 
berg, Ferrograph, Akai, Gramdeck tape recorders . . . also 
micro lifts, record cleaning pads, “dust bugs,” balance weights, 
parts, etc. 


DISTRIBUTION 

BARDSLEY IMPORT 

TRADING CO. 

ASTOR THEATRE BUILDING, 

166D GLEBE ROAD, GLEBE, N.S.W. 

Telephone 68-1453 


Wholesale distributor for KEF loudspeakers, ADC car¬ 
tridges, Pritchard arms, J.H. turntables and arms. Radford 
amplifiers, loudspeakers and test instruments, Roland ampli¬ 
fiers, Trio amplifiers and parts. This firm is also represented 
in Queensland by Brisbane Agencies, 16 Stanley Street. South 
Brisbane, who are sales and service representatives for all 
high-quality audio equipment, and local distributors for KEF, 
Radford, ADC, JH, Pritchard. Roland, Trio. 
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ASK YOURSELF THESE 
3 QUESTIONS 

1 Am I in a dead-end job? 

2 Can I use nty spare time to get 
ahead? 

^ Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of every application of 
the fundamental principles. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television * servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


% 

A.R.T.C, CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security* and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 




AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Citr. Broadway and City Read, Sydney. 
lOpp. Grace Bros.) Rhone 211-4244 (3 lines.) 



! AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation , your free 
booklet “Careers in Radio and Television .” 

NAME - ....---* 


ADDRESS 


Printed by Sungravure Pty. Limited, of Jones Street, 


, at Morley Avenue, Rosebery. 


^ j. I. i. 































